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This  service  area  supplies  all  the 
utilities  and  services  required  by 
modern  semiconductor  manufac¬ 
ture.  Color-coded  lines  carry  dry 
air,  production  gases  and  de¬ 
mineralized  water  under  super¬ 
clean  production  area.  Page  102. 
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This  fine  modern  school  is  equipped  with 
three  17-section  H.  B.  Smith  Model  60  cost 
iron  boilers,  which  burn  #6  oil  with  hori¬ 
zontal  rotary  oil  burners. 


An  outstanding  example  of  intelligent  economy 
in  construction,  operation  and  maintenance 


The  taxpayers  of  New  Britain,  Connec¬ 
ticut  are  justly  proud  of  their  new  Slade 
Junior  High  School  .  .  .  and  they’re  proud 
of  themselves,  too.  By  application  of  a 
sound  common  sense  approach,  they  saved 
more  than  a  million  dollars  on  their  orig¬ 
inal  estimate  and  came  up  with  a  school 
that’s  become  symbolical  of  fine  construc¬ 
tion  in  the  New  England  area. 

But  their  pride  goes  deeper  than  the 
dollar  savings  on  the  original  plan.  They 
know  they’ve  provided  for  the  taxpayers 
of  the  future,  too,  because  they’ve  built  a 


school  that  will  be  less  expensive  to  oper¬ 
ate  and  maintain.  For  example,  take  the 
heating  plant  designed  by  Van  Zelm,  Hey¬ 
wood  and  Shadford.  The  three  H.  B.  Smith 
boilers,  burning  economical  #6  oil,  are 
not  only  as  efficient  as  the  best,  but  by 
reason  of  their  cast-iron  construction  will 
never  require  periodic  tube  replacement 
and  will  last  longer  than  conventional  fire 
tube  boilers. 

Hence  the  FUTURE  taxpayers  of  New 
Britain  will  reap  the  benefit  for  many, 
many  years. 


THE 


H.B.  SMITH 

COMPANY,  INC. 


WBSTFIBI.D,  MASSACHUSBTTS 
Establish..  1W8 


This  simple  trap  operating  principle  provides  j 

e  efficiency,  dependability  and  freedom  from  maintenance 
necessary  for  the  most  profitable  use  of  steam 


Steam  (light  color) 
reaching  the  trap 
floats  the  inverted 
bucket  and  closes 
the  valve. 


When  more  conden¬ 
sate  enters  the  trap, 
the  bucket  loses 
buoyancy  and  pulls 
on  valve  lever. 


When  weight  of 
bucket  times  lever¬ 
age  overcomes 
pressure  on  valve, 
bucket  sinks  and 
opens  trap. 


When  trap  is  first 
installed,  the  invert¬ 
ed  bucket  is  down 
and  the  valve  is 
wide  open. 


When  steam  is  turn¬ 
ed  on,  condensate 
(solid  color)  flows 
into  trap  and  out 
through  discharge 
orifice,  until  — 


air  bubbles 


steam  bubbles 


condensate 


ARMSTRONG 

INVERTED  BUCKET  STEAM  TRAPS 


are  designed  and  made  to  give  you  these  big  benefits: 


•  Amstrong  Traps,  the  first  inverted  bucket  steam 
traps,  now  represent  the  most  advanced  development 
of  this  time-proven  principle.  They  provide  all  the 
advantages  necessary  for  efficient,  economical  conden¬ 
sate  drainage  from  virtually  all  types  of  steam  using 
equipment. 

1.  No  steam  loss  —  Steam  never  reaches  the  orifice 
even  when  there  is  no  condensate  load. 

2.  Automatic  air  elimination  —  Vent  in  trap  bucket 
passes  air  and  other  non-condensibles  through  to  be 
discharged  with  condensate. 

3.  No  cooling  leg  required  -  Condensate  is  discharged 
at  steam  temperature  as  fast  as  it  reaches  the  trap 
because  trap  operates  on  difference  in  density 
between  steam  and  water  not  on  temperature. 

4.  Operates  on  any  back  pressure  —  Failure  of  one  trap 
in  system  will  not  cause  others  to  open  because  high 
back  pressure  does  not  affect  an  Armstrong  trap 
other  than  to  reduce  capacity.  As  long  as  there  is  a 


pressure  differential  across  the  orifice  the  trap  will 
close  on  steam  and  open  for  condensate. 

5.  Unaffected  by  ordinary  dirt  —  Swirling  action  of 
condensate  keeps  dirt  in  suspension  until  discharged 
with  condensate,  prevents  it  firom  lodging  in  valve- 

6.  Completely  dependable  —  Proved  design  plus  the  use 
of  all  stainless  steel  working  parts  assure  continuity 
of  service  and  length  of  service  unmatched  by  any 
other  trap. 

7.  Big  capacity  in  a  small,  economical  package  — 
Armstrong  design  gives  you  the  highest  practical 
capacity  for  any  given  pressure.  And  remember, 
Armstrong  capacity  ratings  are  based  on  hot  con¬ 
densate  at  the  working  pressure  differential  stated, 
not  on  theoretical  orifice  capacities. 

Further  information  on  these  advantages  plus  much 
additional  information  is  given  in  the  48  page  Armstrong 
Steam  Trap  Book.  Ask  your  local  Armstrong 
Representative  or  write  direct. 


860  Series  for  800  Series, 

low  pressure  side  inlet, 

heating  service.  side  outlet. 


The  48  page  Armstrong  Steam 
Trap  Book  tells  how  to  correctly 
size,  install  and  maintain  steam 
traps  for  any  pressure,  any  tem¬ 
perature,  any  load  plus  full  cat¬ 
alog  data  on  Armstrong  Steam 
Traps.  Ask  for  Catalog  K. 


880  Series, 
integral 
strainer. 


ARMSTRONG  MACHINE  WORKS 


No.  801, 
side  inlet, 
bottom  outlet. 


200  Series, 
bottom  inlet, 
top  outlet. 


Forged  Steel  Series 
for  high  pressures, 
high  temperatures. 


8464  Maple  Street  Three  Rivers,  Michigan 
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Cleaver-Brooks  exclusive  fuel  oil  controller 


The  Cleaver-Brooks  fuel  oil  controller  is  unique  in  the 
industry.  It  combines  in  one  steel  casting  all  the 
piping,  gauges,  regulators,  and  valves  needed  in  the 
integral  fuel  oil  control  system.  Leakage  is  virtually 
eliminated  because  this  single  assembly  eliminates  as 
many  as  40  fittings  and  pipe  elbows.  There’s  a  clean, 
uncluttered,  efficient  look  to  the  head  of  every  Cleaver- 
Brooks  boiler. 

Look  to  Cleaver-Brooks  for  many  examples  of  engi¬ 
neering  excellence  in  action.  The  single  tip  burner 
nozzle,  so  easy  to  remove  and  clean  .  .  .  the  rotary  air 
damper  that  gives  precise  control  of  air  .  .  .  the  air 
nozzle  purge  ...  all  are  found  exclusively  on  Cleaver- 
Brooks  boilers,  all  contribute  to  greater  efficiency  in  the 


burning  of  fuel.  Good  reasons  why  you  should  specify 
and  insist  on  Cleaver-Brooks. 

Your  Cleaver-Brooks  agent  has  years  of  experience 
in  boiler  application.  Contact  him  for  more  information 
on  the  features  that  exemplify  the  engineering  excel¬ 
lence  of  Cleaver-Brooks. 


Write  for  free  booklet,  “How  to  Select  a  Boiler.’ 


Cleaver  ^  Brooks 

ORIGINATOR  AND  LARGEST  PRODUCER 
OF  PACKAGED  BOILERS 
D«pt.  L,  315  Av«.,  Milwawk**  12,  Wi$. 


PERFORMANCE  PROVES  THE  ENGINEERING  EXCELLENCE  OF  CLEAVER-BROOKS  BOILERS 
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HIGH  SPOTS  in  this  issue 


HOSPITAL  PLUMBING:  Lawrence  Guss,  a  design  engineer  with  Smith,  Hinch- 
man  &  Grylls  Associates  and  co-chairman  of  the  Michigan  ASSE  Research 
Committee,  has  written  this  month’s  Reference  Section,  setting  down  those  data 
which,  in  the  course  of  his  work  on  hospital  plumbing  design,  have  proved  most 
reliable.  Cold  and  hot  water  supply,  sanitary  drainage,  and  oxygen,  vacuum, 
compressed  air,  and  natural  gas  systems  are  covered.  In  an  appendix  to  the  article, 
the  author  proposes  a  detailed  list  of  hospital  plumbing  fixture  ratings  and  asks 
his  fellow  designers  and  researchers  for  their  comments.  Page  71. 


SWIMMING  POOL  DESIGN:  Selection  of  building  components  to  insure  the 
proper  thermal  environment  for  swimmers  and  spectators  alike  at  heated  indoor 
swimming  pools  is  the  highlight  of  this  second  article  on  heating  and  ventilating 
of  pools  by  Robert  Daly  and  Walter  Bishop  of  Jos.  P.  Wohlpart  Associates. 
A  chart  of  inside  wall  temperatures  vs.  outside  temperatures  for  various  wall 
U-values  should  prove  to  be  of  considerable  help  in  advising  the  architect. 
Page  63. 


OUTDOOR  RESET:  The  primary  objective  of  weather  control  for  hot  water 
heating  systems  is  to  adjust  water  temperature  to  building  heat  loss.  C.  J.  Allen, 
chief  engineer.  Heating  Division,  of  the  Albert  Kahn  firm,  explains  how  the 
curve  of  water  temperature  vs.  outdoor  temperature  can  be  plotted.  Page  91. 


CONDENSER  COMPREHENSIVE:  The  rapid  rise  in  use  of  remote  air-cooled 
condensers  warrants  the  close  look  we  are  taking  at  them  this  month.  Our  lead- 
off  article,  authored  by  Henry  Williams  of  McQuay,  Inc.,  covers  design,  applica- 
ticm,  and  control  of  head  pressure  for  these  units.  One  informative  section  details 
refrigerant  piping  recommendations,  seen  as  the  key  to  well-engineered  installations. 


THE  RIGHT  IMPELLER:  In  the  second  of  four  articles  on  pump  selection  for 
air  conditioning  applications,  Henry  Poliak  of  Ingersoll-Rand  shows  that  low  net 
positive  suction  head  and  high  efficiency  are  often  incompatible.  The  choice  of 
impellers  is  discussed.  Page  67. 


ENGINEERING  BULLETINS:  Some  of  the  nicest  people  we  know  are  our 
advertisers,  and  the  wealth  of  information  they  have  and  are  willing  to  share  is 
vast.  In  order  to  expedite  the  transmittal  of  this  information  from  manufacturer 
to  engineer,  we  are  instituting  in  this  issue  a  new  monthly  department.  To  be 
called  Current  Engineering  Bulletins,  this  section  will  list  informative,  up-to-date 
bulletins  and  catalogs  which  are  being  offered.  If  you  will  turn  to  page  161, 
you’ll  see  that  this  literature  is  grouped  under  appropriate  headings,  and  is  keyed 
to  the  readers’  service  card  in  the  rear  of  the  magazine. 
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//eating  Ventilating  ^ 
''^v  Air  Conditioning  A 


Changing  educational  patterns 
demand  flexible  schools 
with  learning  spaces  equipped 
for  year-round  air  conditioning 
under  unitary  control — 
as  an  economic  necessity  based 
upon  educational  productivity 
for  the  life  of  the  building. 


Do  qou  have  ar\  answer 
for  Mr.  Quibble? 


Mr.  Quibble  is  a  well-meaning  school  executive. 

He  believes  in  air  conditioning  and  would  like  to  have  it  in  his  new  school. 

But  he  is  apprehensive  about  the  opinions  of  board  members  and  taxpayers. 

So  he  is  apt  to  forego  this  basic  requirement  for  maximum  learning  and 
build  a  school  that  will  be  sadly  lacking  through  the  coming  decades. 

Only  his  architect  and  engineer  can  show  him  how  to  have  air  conditioning 
with  proper  regard  for  economy  and  without  sacrifice  of  beauty  and  utility. 

The  revolution  in  education  is  bringing  a  revolution  in  schoolhouse  design 
predicated  upon  a  fully  controlled  year-round  environment  in  every  learning  space. 
Mr.  Quibble’s  quandary  is  a  challenge  to  your  designing  skill. 

Nesbitt — with  a  long  experience  in  the  school  field — offers  a 

slide  film  presentation,  case  studies,  cost  data,  and  many  other  services 

to  help  you  give  Mr.  Quibble  the  right  answer. 


MORE  LEARNING  PER  SCHOOL  DOLLAR 


AIR  CONDITIONING  FOR  SCHOO 


Year-Round  Syncretizer  and  Storage  Cabinets  a  Made  and  sold  by  John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa. 
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At  Holy  Cross  —  where  they  automated  “just  about 
everything  but  patient  care”  —  space  was  even 
more  of  a  factor  than  with  most  hospitals. 

Money  is  always  a  factor. 

Consulting  engineer,  John  F.  Reardon,  was  in  the 
middle  of  the  “squeeze”,  but  he  had  a  number  of  very 
practical  ideas  that  brought  him  out  with 
room  to  spare.  One  was  on  humidity  control. 

His  practicality  in  this  instance  was  a  central  air 
washer  rather  than  individual  zone  humidifiers.  In 
terms  of  space  and  cost  savings,  this  totaled  up 
in  the  elimination  of  water  pans  and  drains,  complex 
piping,  steam  coils,  control  valves  and  numerous 
access  doors. 

The  central  air  washer  system  is  proving  highly 
satisfactory.  Briefly  here  is  how  it  works:  Room  air 
temperatures  are  maintained  by  Powers  Thermostats 
which  operate  valves  on  zone  reheat  coils.  Minimum 
humidity  is  maintained  by  Powers  Zone  Hygrostats 
signalling  through  a  highest  pressure  relay  cascade. 
This  pneumatic  signal  resets  the  control  point  of 
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Another  important  innovation  at 
Holy  Cross  is  private  facilities  for 
individual  rooms.  The  shower  in  each 
is  protected  by  a  Powers  Hydroguard 
Thermostatic  Control  which  prevents 
accidental  scalding  and  fluctuations 
in  water  temperature. 

For  detailed  information  on  the  tempera 
ture  control  system  and/or  shower 
control  system  at  Holy  Cross  request 
layout  drawings  and  full  description.  Also 
ask  for  reprints  describing  Powers 
Control  Systems  in  other  institutions. 


Heading  up  the  planning  staff  were  (left  to  right): 
Consultant,  Gordon  A.  Friesen;  Consulting  Engineer, 

John  F.  Reardon;  Architect,  Gene  Verge;  and  Administrator 
For  Holy  Cross  Sisters,  Sister  Olivia  Marie. 


Powers  Regulator  Company  also  offers  Powers-Grover  Pneumatic  Tube 
bystems  and  Powers  Security  Alarm  Systems.  Request  literature  and  recommen¬ 
dations  on  your  requirements. 

THE  POWERS  REGULATOR  COMPANY 

DEPT.  1061  -  SKOKIE  82,  ILLINOIS  |  Officts  in  Principal  Cities  in  U£.A.  and  Canada 
CONTROL  SYSTEMS  SINCF  iaoi 


SINCE 
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SEVEN  TOPICS  TO  BE  FEATUREO 
AT  BRI  FAIL  CONFERENCES 

Seven  topics  of  vital  interest  to 
the  building  industry  make  up  the 
program  for  Building  Research 
Institute’s  1961  Fall  Conferences, 
taking  place  this  year  at  the  May¬ 
flower  Hotel,  Washington,  D.  C., 
Nov.  28  to  30. 

A  day-and-a-half  meeting  (Nov. 
28-29)  on  Prefinishing  of  Exterior 
Components  will  contribute  fur¬ 
ther  to  the  development  of  in¬ 
formation  on  structural  compo¬ 
nents  brought  out  at  the  meeting 
on  preassembled  components  held 
by  BRI  in  the  fall  of  1960. 

Two  and  a  half  days  of  reports 
and  discussion  will  be  devoted  to 
Performance  of  Plastics  in  Build¬ 
ing.  An  array  of  speakers  will 
present  performance  experience 
and  data  for  evaluation  and  dis¬ 
cussion  by  the  conference-at-large. 

Occupying  a  full  day  of  pro¬ 
gram  each  will  be  two  more  pro¬ 
grams,  Mechanical  Fasteners  for 
Wood  (Nov.  29),  and  Design  for 
the  Nuclear  Age  (Nov.  30).  The 
first  presents  much-needed  infor¬ 
mation  on  shear  plates,  mechanical 
fasteners  for  wood  diaphragms, 
trussed  rafters  and  glue-nailed 
construction.  Design  for  the  Nu¬ 
clear  Age  will  deal  with  fall-out 
protection  in  various  types  of 
buildings. 

In  an  effort  to  achieve  better 
communication  about,  as  well  as 
better  description  of  colors,  there 
will  be  an  exploratory  program  on 
Identification  of  (Colors  for  Build¬ 
ing,  featuring  three  experts  on 
various  aspects  of  color  design 
and  a  panel  discussion  by  archi¬ 
tects,  builders  and  others  from 
the  industry. 

Another  half-day  session,  of  in¬ 
terest  particularly  to  owners  and 
operators  of  commercial  and  in¬ 
dustrial  buildings,  is  the  program 
on  Methods  of  Building  Cost 
Analysis,  which  will  be  offered  on 
Tuesday,  Nov.  28,  and  will  present 


Cost  of  Solar  Heafing  for  New  England  Home 
Is  Sfill  foo  High,  MIT  Experimenter  Reports 


Sunshine  hitting  its  roof  can 
at  present  provide  a  three-bed¬ 
room  suburban  house  in  New  Eng¬ 
land  with  two-thirds  of  the  ener¬ 
gy  required  for  heating  and  do¬ 
mestic  hot  water  supply.  To  do 
better  than  this  would  be  feasible, 
but  to  attain  total  solar  heating  in 
the  random  weather  of  New  Eng¬ 
land  requires  more  storage  space 
than  is  convenient  in  a  small 
house.  And,  under  present  mar¬ 
ket  conditions,  the  cost  of  mechan¬ 
ical  equipment  required  for  solar 
heating  remains  higher  than  can 
be  justified  by  fuel  savings. 

These  are  some  of  the  conclu¬ 
sions  reached  after  three  years  of 
op)eration  of  Solar  House  IV,  in 
Lexington,  Mass.,  by  Massachu¬ 
setts  Institute  of  Technology. 
They  were  reported  by  Professor 
Albert  G.  H.  Dietz  at  the  United 


methods  used  by  some  of  the  na¬ 
tion’s  top  firms. 

Finally,  the  BRI  Research  Com¬ 
mittee  will  again  present  one  of 
its  increasingly  popular  roundups 
of  widely  varied  aspects  of  build¬ 
ing  research.  Conference  attend¬ 
ants  will  hear  reports  on  new  re¬ 
search  projects  just  getting  under 
way,  results  of  recently  com¬ 
pleted  projects,  and  reports  on  re¬ 
search  in  other  fields  that  has  real 
importance  for  the  building  indus¬ 
try,  but  w'hich  otherwise  might  be 
completely  overlooked  in  the  flood 
of  scientific  information  pouring 
out  today. 

Attendance  at  the  Conferences 
is  not  limited  to  BRI  members. 
Non-members  wishing  to  partici¬ 
pate  should  write  for  advance  reg¬ 
istration  materials  to  BRI,  Na¬ 
tional  Academy  of  Sciences-Na- 
tional  Research  Council,  2101  Con¬ 
stitution  Ave.,  Washington  25, 
D.  C. 


Nations  Conference  on  New  (Non¬ 
nuclear)  Energy  Sources  in  Rome, 
Italy.  Dr.  Dietz  is  professor  of 
civil  engineering  and  a  member  of 
the  Space  Heating  Committee  of 
the  MIT  Solar  Energy  Conversion 
Project. 

Solar  House  fo  Be  Sold 

Built  in  1958  specifically  for 
experimental  work  in  solar  en¬ 
ergy,  the  house  has  yielded  all  the 
scientific  information  it  can  pro¬ 
vide  and  will  now  be  converted  in¬ 
to  a  conventional  home  and  sold. 
Professor  Dietz  said. 

The  most  valuable  contribution 
of  the  house,  he  reported,  was  the 
engineering  knowledge  gained  in 
constructing  and  operating  a  com¬ 
plex  solar  heating  plant.  “Some¬ 
where  and  sometime  this  knowl¬ 
edge  will  be  a  resource,’’  he  said. 
“In  countries  where  conventional 
fuels  are  abundant,  the  use  of 
solar  energy  for  heating  is  eco¬ 
nomically  attractive  only  where 
the  climate  permits  an  unusually 
high  yield  of  sunshine  per  square 
foot.’’ 

Mechanical  Features  Described 

Architecturally,  the  most  strik¬ 
ing  feature  of  the  house  was  the 
solar  energy  collector  which 
formed  all  of  the  combined  roof 
and  wall  of  the  south  side  of  the 
building.  Set  at  an  agle  of  60°, 
the  16-by-40-ft  collector  consisted 
of  two  layers  of  glass  over  an 
identical  area  of  thin  aluminum 
sheet  painted  black.  Water  pumped 
through  copper  tubes  attached  to 
the  aluminum  sheet  was  heated 
by  trapped  solar  energy  and  then 
stored  in  a  1500-gal  tank  in  the 
basement.  Hot  water  from  the 
tank  was  pumped  through  a  heat 
exchanger  to  transfer  heat  from 
the  water  to  air.  The  warm  air 
^Continued  on  page  10) 
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Hoffman  Industrial  Specialties  for  air,  water,  steam  or  other  fluids  . 


Do  you  have  a 


PROBLEM? 


Hoffman  Pressure  Reducing  Valves  are  designed  and  engi 
neered  for  a  wide  range  of  applications  where  pressure  of 
fluids  must  be  reduced  from  a  higher  initial  pressure  to  a 
lower  secondary  pressure.  Single  seated,  dead-end  or  con 
tinuous  operation.  All  parts  are  renewable  and  interchange 
able.  Valve  seat  and  disc  can  be  changed  without  removing 
valve  body  from  the  line.  Easily  adaptable  to  a  wide  variety 
of  services,  depending  on  the  type  diaphragm  and  disc 
used.  Hoffman  has  Pressure  Reducing  Valves  for  heating 
equipment . . .  process  work  ...  air  conditioning  . . .  water 
air,  or  gas.  Check  your  requirements!  Select  the  Hoffman 
Valve  you  need!  Or  write  for  further  information! 


PRESSURE  REDUCING  VALVE  SELECTION  CHART 


News  of  fhe  Month 


SOLAR  HEATING 

(Continued  from  page  8) 

was  forced  through  ducts  to  heat 
the  house,  as  in  conventional  heat¬ 
ing  systems.  Incoming  cold  water 
from  the  public  water  system  was 
heated  for  domestic  hot  w'ater 
supply  by  being  pumped  through 
coils  in  the  storage  tank. 

In  operation,  temperatures 
within  the  house  were  very 
strictly  maintained  and  the  occu¬ 
pants  at  no  time  accepted  any 
compromise  with  the  comfort 
levels  or  volume  of  hot  water  use 
that  Americans  have  come  to  ex¬ 
pect,  Profesor  Dietz  said.  The 
house  was  occupied  by  the  chief 
engineer  of  the  project,  Clare¬ 
mont  D.  Engebretson,  former 
MIT  research  associate  in  me¬ 
chanical  engineering,  and  his 
family. 

During  the  three-year  period, 
Engebretson  kept  a  detailed  rec¬ 
ord  of  performance  of  the  system 
and  gradually  improved  the  instal¬ 
lation  until,  in  the  1960-61  winter, 
the  heating  plant  operated  at  peak 
efficiency  and  satisfied  the  predic¬ 
tions  of  its  designers. 

Professor  Dietz  noted  that  the 
flow  of  controlled  energy  in  the 
Solar  House  system  was  distrib¬ 
uted  on  a  fully  automatic  basis. 
Regulating  devices  instructed  the 
system  exactly  when  energy  could 
be  picked  up  from  the  sun  at  the 
collector-roof  and  told  the  auxili¬ 
ary  fuel-burning  heater  precisely 
how  long  to  wait  before  coming 
to  the  aid  of  a  depleted  store  of 
solar  energy. 

To  accomplish  this  required  a 
greater  complexity  of  piping, 
valves,  pumps  and  especially  con¬ 
trol  devices  than  is  ordinarily 
found  in  a  small  building,  and 
maintenance  of  such  a  system  is 
also  an  economic  factor  in  solar 
heating.  The  experience  gained  in 
coordinating  these  elements  into 
a  complete  system  capable  of  the 
most  careful  custody  of  small 
amounts  of  energy  is  the  most 
profitable  result  of  building  and 
operating  the  house,  Professor 
Dietz  reported. 


Three  plastics  are  used  for  piping 
in  employee  washroom.  Cold  water 
lines,  including  ^-inch  ball  valve 
(upper  right)  and  vent  in  center  are 
UPVC.  Hot  water  lines  include 
chlorinated  polyether  (Penton)  lead¬ 
ing  to  the  wash  basin  and  polyvinyl 
dichloride  (hi-Temp  Geon)  leading 
to  the  shower  stalls  in  background. 


Solar  Air  Conditioning  Sought 

Although  the  Lexington  house 
is  the  first  complete  suburban 
house  built  by  MIT,  it  is  officially 
Solar  House  IV — the  fourth  in  a 
series  constructed  since  1938.  The 
first  was  a  two-room  office  and 
laboratory  building  built  on  the 
Institute’s  campus  to  establish  the 
principles  of  design  of  the  flat 
plate  collector  of  the  type  used  in 
the  Lexington  house. 

The  second  solar  house  was  a 
small  laboratory  building,  also  on 
campus,  which  was  later  extensive¬ 
ly  remodeled  into  a  home  for  a 
married  student  and  his  family. 
Completed  in  1948,  Solar  House 
III  was  occupied  by  a  succession 
of  student  families  for  nearly  a 
decade  and  yielded  much  of  the 
information  used  in  designing  the 
solar  heating  plant  of  the  Lexing¬ 
ton  house. 

Two  problems  that  can  be 
studied  without  experimenting 
with  a  full  scale  house  are  the  next 
research  projects  of  the  MIT  So¬ 
lar  Energy  Conversion  Project,  ac¬ 
cording  to  Prof.  Lawrence  B.  An¬ 
derson,  professor  of  architecture 
and  chairman  of  the  project’s 
Space  Heating  Committee.  The 


LEAK-FREE  HRST  YEAR  PASSED 
BY  PLASTIC  HOT-WATER  PIPING 

An  all-plastic  piping  system  of 
hot  water,  cold  water,  waste  drain¬ 
age  and  vent  lines  is  reported 
having  passed  its  first  year  of 
leak-free,  maintenance-free  use 
at  the  Louisville  plant  of  Tube 
Turns  Plastics,  Inc. 

The  Chemetron  Corporation 
affiliate  used  a  new  employee 
washroom  in  its  own  plant  as  the 
test  location  for  a  type  of  plastic 
pipe  installation  that  the  company 
sees  as  the  forerunner  of  new 
home  and  building  construction. 

Unplasticized  polyvinyl  chlor¬ 
ide  (UPVC)  was  used  for  all  cold 
water  and  waste  drainage  lines 
and  vents.  Two  newer  thermo¬ 
plastics  for  high-temperature 
service — chlorinated  poly  ether 
(“Penton”)  and  unplasticized 
polyvinyl  dichloride  (hi-Temp 
Geon) — were  used  for  hot  water 
lines  to  showers  and  wash  basins. 
Pipe  sizes  range  from  to  4 
inches  and  both  socket  and 
threaded  connections  were  used 
for  dual  test  purposes.  Hot  water 
temperatures  up  to  165  deg  F  and 
full  city  water  pressure  up  to  100 
psi,  are  encountered. 

State  board  of  health  approval 
was  obtained  for  the  trial  installa¬ 
tion,  which  has  been  in  use  around 
the  clock  since  it  was  installed  as 
part  of  a  mid-1960  plant  expan¬ 
sion  program. 


first  involves  investigating  new 
combinations  of  materials  for  the 
construction  of  less  expensive  col¬ 
lectors  able  to  withstand  stresses 
of  temperature  and  weather.  The 
research  group  will  also  try  to  de¬ 
vise  cooling  equipment,  operating 
on  solar  energy,  so  that  summer 
sunshine  can  be  utilized  for  air 
conditioning. 

Solar  energy  research  at  MIT  is 
financed  by  a  grant  from  (Jodfrey 
L.  (}abot,  prominent  Boston  indus¬ 
trialist,  MIT  alumnus  (’81)  and 
member  of  the  MIT  Corporation. 

(More  news  on  page  138 J 
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AEROflN 


Smooth-Fin  Coils  offer  you 


Greater  Heat  Transfer 

per  sq*  ft.  of  face  area 

Lower  Airway  Resistance 

—  less  power  per  c.f.in. 

Aerofin  smooth  fins  can  be  spaced  as  closely  as  14  per  inch  with 
low  air  friction.  Consequently,  the  heat-exchange  capacity  per 
square  foot  of  face  area  is  extremely  high,  and  the  use  of  high  air 
velocities  entirely  practical.  Tapered  fin  construction  provides 
ample  tube-contact  surface  so  that  the  entire  fin  becomes  effective 
transfer  surface.  Standardized  encased  units  arranged  for  simple, 
quick,  economical  installation. 

i^Ef^OFIN  CofiPOfi/tTiaN 

101  Greenway  Ave.,  Syracuse  3,  N.  Y. 


Write  for  Bulletin  S-55 


Aerofin  is  sold  only  by  manufacturers  of  fan  system  apparatus. 

List  on  request. 
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genetron  ii  CCIjF  ORANGE  lABEl  TRICHLOROMONOFIUOROMETHANE 
genetron  12  CCIjFi  WHITE  LABEl  DICHLORODIFLUOROMETHANE 
genetron  22  CHCIF,  GREEN  LABEL  MONOCHLORODIFLUOROMETHANE 
genetron  113  C1CI3F,  PURPLE  LABEL  TRICHLOROTRIFLUOROETHANE 
genetron  114  CaCl2F4  BLUE  LABEL  OICHIOROTETRAFLUOROETHANE 


NEW!  Get  facts  about 
"Genetron”  11  solvent  in 
special  pressurized  cyl> 
inders  for  cleaning  out 
mildly  contaminated  sys> 
terns  following  burnout 


GENERAL  CHEMICAL  DIVISION 

40  Raclor  Street,  New  York  6.  N.Y. 
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FORGET 

WATER 

DAMAGE 

FOREVER 


The  ULTRA  SONOTROL  CURB* 

Now,  there  is  no  need  to  compromise  the  many 
advantages  of  exhausting  or  supplying  air  through 
roof  mounted,  powered  and  or  gravity  ventilators 
because  of  possible  leaks.  Before  the  development 
of  the  ULTRA  SONOTROL  Roof  Curb  every 
hole  provided  for  a  ventilator  opening  was  a 
potential  trouble  spot. 

If  you  want  to  get  air  in  or  out  an  opening  is  required. 
Our  nearly  35  years  in  designing,  manufacturing 
and  marketing  roof  ventilators  has  taught  us  no 
matter  how  protected  that  opening  may  be,  it  can¬ 
not  be  100%  watertight  under  every  conceivable 
condition  of  wind,  storm  and  weather. 


PHILADELPHIA  40,  PENNA. 

A  leading  manufacturer  of  Powered  and  Gravity  Roof 
Exhausters  and  Accessory  Equipment  for  over  30  years. 

Mtmber  of  AMCA 

Penn  Ventilator  products  are  available  throughout  the  Free  World. 
One  of  many  direct  factory  representatives  at  your  service: 

J.  R.  DOWDELL  &  COMPANY,  THROUGHOUT  TEXAS 


The  ULTRA  SONOTROL  fills  the  breach.  Its 
exclusive  Storm  Shield  serves  as  a  built  in  drip-pan. 
Hurricane  gales  cannot  drive  moisture  in  to  water 
stain  ceiling^  and  to  buckle  or  warp  wooden  floors 
and  joists.  The  Ultra  Sonotrol  effectively  attenu¬ 
ates  sound  and  with  a  minimal  pressure  loss.  It 
also  has  all  the  advantages  a  factory  fabricated 
roof  curb  has  over  the  uncertainness  and  expense  of 
field  construction. 

The  curb  and  ingenious  Storm  Shield  make  the 
best  uses  of  corrosion  free  fiberglass  and  aluminum. 
All  water  particles  that  may  enter  gravity  or 
owered  ventilators  or  fresh  air  intakes  are  trapped 
y  the  Storm  Shield.  Water  is  held  until  evaporated 
or  passed  to  the  roof  through  an  optional  drain 
tube.  No  part  of  the  assembly  proj'ects  below  the 
roof  deck  to  interfere  with  structural  supports. 


Read  more  about  this  latest  Penn  Ventilator  en¬ 
gineering  achievement  and  how  you  can  eliminate 
the  risk  of  water  damage  during  severe  and  extreme 
weather  periods.  Send  for  your  copy  of  Bulletin 
SC-90  today. 


*Fully  Protected  By  Patents  Pending 
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The  new  P-KW  is  the  wwi  i  ■■  ■  iwi 
first  electric  storage  water  ■  ■ 

heater  to  be  offered  as  a  ollO  inSlH 

standard  package  unit.  It 

is  shipped  fully  wired,  insulated  and  factory  tested.  It 
requires  only  electrical  and  water  connections  to  place 
in  operation. 

The  new  unit  is  equipped  with  immersion  heater, 
control  thermostat,  magnetic  contactors,  circuit 
breaker,  panel  control  box,  ASME  temperature  and  pres¬ 
sure  relief  valves,  thermometer,  pressure  gauge,  metal 
jacketed  insulation,  and  integral  support  skids. 

Made  by  P-K  on  a  custom  basis  for  many  years,  ^ 
P-KW  Electric  Storage  Water  Heaters  are  designed 
and  fabricated  in  accordance  with  the  ASME 
Code  and  Federal,  State  and  local  regulations. 


commercial,  industrial 
and  institutional  use. 


■  Components  that  com- 

■  I  prise  the  electrical  sys- 

lonai  use.  tern,  including  wiring, 

meet  the  requirements  of 

Nema  standards  and  the  National  Electrical  Code. 

The  immersion  heating  elements  are  operated  approx¬ 
imately  10  per  cent  below  their  voltage  capacity— assur¬ 
ing  long,  trouble-free  service.  The  thermal  conversion 
approximates  100  per  cent  efficiency. 

Pre-packaged  P-KW  water  heaters  can  be  selected 
for  three  working  pressures  —  100,  125,  and  150  psi. 
WRITE  FOR  CATALOG  NO.  P-KW-1:  contains 
>  diagrams,  specifications,  complete  engineering 
and  performance  data.  Address  your  request  to: 
^  The  Patterson-Kelley  Co.,  Inc.,  210  Morgan  Avenue, 
East  Stroudsburg,  Pa. 


Poftorton  ^  Kelley 
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FIRST  PRE-PACKAGED 

electric  storage 


operates  at  approximately  100%  efficiency 
storage  capacities  from  284  to  1,300  gallons 
recovery  capacities  from  41  to  410  gph 
horizontal  or  vertical  design 
safe,  silent,  automatic 


water  heater  for 


there’s  a  foster  protective  system  to  help  make  sure  it  will 


When  the  thermal-insulation  specification  includes  the  name  “Foster," 
you’re  assured  a  protection  system  engineered  to  resist  practically  every 
condition  the  Insulation  can  be  expected  to  encounter.  And  only  with  the 
proper  protection  will  the  insulation  perform  efficiently. 

There's  no  such  thing  as  “or  equal”  when  It  comes  to  protecting  your 
costly  investment  in  insulation.  Only  the  Foster  system  in  the  specifications 
can  be  relied  on  100%  to  fill  the  bill. 

Foster  insulation-protection  research  has  developed  adhesive,  vapor- 
barrier,  and  coating  systems  to  meet  virtually  every  conceivable  thermal- 
insulation  requirement.  A  letter  or  call  outlining  your  problem  will  bring  one 
or  more  Foster  Bulletins  which  should  contain  an  appropriate  solution. 

ME  YNR  SEALEI HCTS  FIRE-SAFE? 
SPECIFY  foster  30-02 

FIRE-RESISTIVE  HIGH-VELOCITY 

DUCT  SEALER  I 


COATINGS,  SEALERS,  ADHESIVES  FOR  THERMAL  INSULATION 

BENJAMIN  COMPANY 

D. Vision  of  Amchem  Products,  me 

4635  WEST  GIRARD  A  VE  .  — PH  I  LAD  E  LPH  I A  31,  PA. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING,  OCTOBER,  19S1 


5 


Milady’s  Pan  is  just  about  the 
only  fan  you  won’t  find  in  the 
complete  Ilg  line.  So  why  go  to 
the  expense  and  bother  of  get¬ 
ting  a  propeller  fan  from  one 
source  .  .  .  roof  fans  from  an¬ 
other  .  .  .  centrifugals  from  a 
third.’  Ilg  has  them  all  .  .  .  com¬ 
plete  selection  within  each  cat¬ 
egory,  too. 


And  regardless  of  the  Ilg  fan 
you  pick,  you  can  be  sure  of  per¬ 
formance  as  maintenance-free  as 
a  fan  can  be.  Careful  dynamic 
balancing  of  all  component 
parts  .  .  .  plus  electronic  checks 
of  Ilg-built  motors  and  Ilg-pat- 
ented  Type  "Q”  propeller  fan 
and  centrifugal  fan  wheels  .  .  . 
makes  certain  that  smooth,  vi¬ 
bration-free  operation  is  as 
much  a  part  of  the  product  as 
the  Ilg  ’’One-Name-Plate” 
pledge  of  performance. 

HERE’S 

ONE 


AMCA 


llg  BC  Airfoil  Centrifugals.  Direct-con¬ 
nected  and  belted  types.  Alunoinum 
wheel  and  housing.  Single  and  double 
width.  WRITE  FOR  BULLETIN  DB2-100. 


llg  BU  and  FU  Utll-A-Sets.  Belt  drive. 
Forward  curved  wheel  and  backward 
blade  types.  Capacities  up  to  23,000 
CFM.  WRITE  FOR  BULLETIN  DB2-200. 


llg  Type  B  Direct-Connected  and  Type 
FU  Belted  Util-A-Sets.  Forward  curved 
wheels.  Capacities  up  to  2400  CFM. 
WRITE  FOR  CATALOG  DB2-306. 


llg  BBS  Belted  Centrifugal  Fan.  Back¬ 
ward  blade.  Steel  housing.  Single  and 
double  width.  WRITE  FOR  BULLETIN 
BB-105. 


PROPELLER  AND  CENTRIFUGAL  ROOF  FANS 


llg  Type  CWF  Airfoil  Centrifugal  Wall 
Eihausters.  Direct-connected,  pressure- 
cooled  motor.  5  sizes.  WRITE  FOR  BUL¬ 
LETIN  DB3-200. 


llg  L-LSB  Propeller  Fan  Roof  Ventilators. 

Direct-connected.  Type  “Q”  wheel.  11 
sizes.  WRITE  FOR  BULLETIN  DB3-100. 


llg  L-CRF  Airfoil  Centrifugal  Fan  Roof 
Ventilators  with  patented  pressure- 
cooled  direct-connected  motor.  15  sizes. 
WRiTE  FOR  BULLETIN  DB3-200. 


llg  UB  Upblast  Roof  Ventilators  with 
butterfiy  dampers.  Direct-connected.  Air¬ 
foil  blades.  5  sizes.  WRITE  FOR  BUL¬ 
LETIN  OB3-30O. 


DIRECT-CONNECTED  AND  BELTED  PROPELLER  FANS 


llg  Type  PFB  Belted  Propeller  Fans.  5- 

blade  airfoil  design.  Totally  enclosed 
motors.  3  sizes.  WRITE  FOR  BULLLETIN. 


llg  LB  Propeller  Fans.  Direct-connected. 
Self-cooled  motor.  Patented  Type  “Q" 
wheel.  WRITE  FOR  BULLETIN  DBl-100. 


llg  TA  Tubeaxial  Propeller  Fans.  Direct- 
drive.  3-blade  and  5-blade  design.  To¬ 
tally  enclosed  motors.  8  sizes.  WRITE 
FOR  BULLETIN  DBl-100. 


llg  PF  Square  Panel  Propeller  Fans. 

Direct-connected,  self-cooled  motors. 
Airfoil  design  and  Type  “Q”  blades. 
WRITE  FOR  BULLETIN  DBl-106. 


Each  llg  product  shown  carries  the 
rating  seal  of  the  Air  Moving  and 
Conditioning  Association,  Inc. 


2851  No.  Pulaski  Road,  Chicago  41,  III. 

Offices  In  60  Principal  Cities 

Member  of  Air  Moving;  and  Conditioning  Association,  Inc.  (AMCA) 
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YOUR  CHOICE  OF  CENTRIFUGAL  FANS . . . 


SLOAN 


FLUSH  VALVES 


METROPOLITAN  FAIR  and  EXPOSITION  AUTHORITY,  oumer  •  ALFRED  SHAW,  ckuf  architect 
JOHN  W.  ROOT.  EDWARD  D.  STONE,  consulting  architects  •  SHAW  METZ  and  DOUO.  architects  and  engineers 
GUST  K.  NEWBERG  CONSTRUCTION  COMPANY,  general  contractor  •  GREAT  LAKES  PLUMBING  &  HEATING 
COMPANY,  plumbing  contractor  •  AMSTAN  SUPPLY  DIVISION,  plumbing  wholesaler 


McCORMICK 

PLACE 

Chicago’s  new 
spectacular 
lake  front 
Elx{x>sition  Center 


Performance  records  of  millions  of  Sloan  Flush  Valves 
indicate  that  when  McCormick  Place  is  50  years  old 

its  Sloan  Flush  Valves 
will  still  provide  dependable  service. 

Moreover,  Sloan  Flush  Valve  maintenance  costs  are  likely 
to  be  among  the  lowest  in  the  building  maintenance  budget... 

(as  little  as  IV24  per  valve  per  year!) 

Why  gamble  with  substitutes  when  you  can  plan  for 
the  life  of  the  building  confidently  with  Sloan?  Specify  and 

time-tested  Sloan  Flush  Valves. 


lance-proven. 


SLOAN  VALVE  COMPANY  .4300  WEST  LAKE  STREET  •  CHICAGO  24,  ILLINOIS 
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For 

complete  plant  heating 
you  need  both... 

WING 

STEAM,  HOT  WATER  OR  HIGH  TEMPERATURE  HOT  WATER* 

REVOLVING  and  DOOR  HEALERS 


Wing  Revolving 
Discharge  Heaters  give  you: 

Uniform  heating  . . .  Warm  air  is  distributed  widely 
and  evenly  in  a  gentle  flow — no  hot  blasts  or  cold 
areas  —  heat  moves  over  and  around  obstacles. 

Big  area  coverage  .  .  .  Perfect  heating  coverage 
from  mounting  heights  as  low  as  8'  and  high  as  65' — 
areas  up  to  144'  x  144'  can  be  covered  by  a  single 
heater. 

No  heat  stratification  ...  All  the  heat  paid  for  is 
used  —  truss  area  heat  is  recirculated  to  the  working 
level  —  low  temperature  differentials  are  maintained. 
Low  installation  cost  .  .  .  Fewer  Wing  Revolving 
Heaters  are  required  to  supply  most  plant  heating 
needs  —  you  save  on  wiring,  piping  and  installation 
labor  costs. 

Simplified  maintenance  .  .  .  Tubes  are  mechani¬ 
cally  connected  to  headers.  Individual  tubes  can  be 
removed  or  replaced  on  the  job  —  unnecessary  to 
replace  entire  heater  section. 

WRITS  nOR  BULLSTIN  HR-6A 


Wing  Door  Hesters  give  you: 

Improved  worker  comfort  and  efficiency  .  .  . 

Large  shipping  doors  are  blanketed  with  high  velocity 
streams  of  warm  air  whenever  they  are  opened  in 
cold  weather.  Incoming  cold  air  is  effectively  tem¬ 
pered.  Nearby  workers  remain  comfortable.  Produc¬ 
tion  stays  normal.  Draft  caused  illnesses  are  minimized. 
Stabilized  plant  temperatures  .  .  .  The  spread¬ 
ing  of  cold  air  through  large  plant  areas  is  avoided 
even  where  negative  pressures  caused  by  exhaust 
systems  prevail. 

Low  operating  costs  .  .  .  Uses  steam  only  when 
doors  are  open. 

Wide  range  of  sizes  .  .  .  Ten  sizes  are  available 
to  suit  rolling,  overhead  or  other  types  of  industrial 
doors.  The  largest  provides  protection  against  outside 
temperatures  as  low  as  —20“  F. 

Wing  Door  Heaters  can  be  supplied  with  Vari-Jet 
discharge.  Automatically  converts  to  perimeter  or 
space  heater  when  doors  close. 

WRITS  SOR  BULLSTIN  DH-2B 


*Gas-fired  models  also  are  available 

L.  «l.  WING  MFC.  CO. 

DIVISION  OF  AERO-FLOW  DYNAMICS,  INC. 

LINDEN,  NEW  JERSEV 

FACTORIES:  LINDEN,  N.  J.  AND  MONTREAL,  CANADA 
IN  EUROPE:  WANSON,  HAREN-NORD,  BRUSSELS,  BELGIUM 
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Why  7  economy-minded  engineers 
chose  Transite  Pipe  to  cut  costs 
of  moving  water,  power  and  gases! 


In  every  area  of  industrial  piping,  Transite®  saves 
you  money  from  time  of  purchase  right  on  down 
through  the  years.  Made  of  tough,  durable  asbestos 
cement,  this  “white  pipe”  has  gained  the  accep¬ 
tance  of  economy-minded  plant  engineers  through¬ 
out  the  country.  Available  in  economical  lengths 
and  diameters,  Transite  features  easily-installed, 
permanently-tight  couplings.  Non-tuberculating, 
non-conductive,  corrosion-resistant  Transite  keeps 
your  systems  operating  smoothly  and  economically 
while  requiring  minimum  maintenance.  Learn  how 
Transite’s  unique  properties  solved  seven  key  pip¬ 
ing  problems. 


HIGH  WATER-CARRTINO  CAPACITT  —  Here  Transite  is 
being  installed  for  pressure  and  fire  lines  by  one  of  this 
country’s  largest  metal  companies.  Transite  resists  tu- 
berculation  and  electrolysis  . . .  maintains  its  high  water¬ 
carrying  capacity  through  the  years. 


RXSiSTS  C0RB08I0M -Transite,  made  of  durable  asbes¬ 
tos  cement,  resists  the  corrosive  action  of  salt  water  and 
cinder  fills.  It  is  the  choice  of  leading  companies  for  salt 
water  gathering  and  disposal  lines. 


NSW  BCONOMUES  —  For  storm  water  drainage  and  storm 
sewer  systems,  Transite  provided  a  25%  savings  in  this 
new  floor  tile  plant 
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USED  INDOOBS  OR  OUT  —  Transite  Industrial  Vent  Pipe 
—  shown  in  the  H.  J.  Heinz  Research  Center  —  saves  on 
upkeep  .  .  .  resists  attack  by  most  gases,  mists,  fumes 
and  dusts. 


SMOOTH  INTERIOR  —  Transite’s  smooth  interior  gives 
maximum  resistance  to  sliming  and  bacterial  growths. 
That's  why  the  St.  Regis  Paper  Company  picked  Tran¬ 
site  for  process  water  and  stock  lines. 


WITHSTANDS  AGGRESSIVE  LiGUiDS  —  In  the  mining  of 
copper  and  coal,  a  dual  pipe  system  of  Transite  at  In¬ 
spiration  carries  fresh  water  and  removes  tailings  in 
suspension  ranging  up  to  54%  solid.  Transite  has  an 
enviable  record  withstanding  such  aggressive  liquids. 


COOLER  CABLES  —  Transite  Ducts  provide  permanent 
service  for  underground  power  transmission  and  distri¬ 
bution  lines.  They  do  not  deteriorate  from  heat,  water 
or  corrosive  soil,  and  they  dissipate  heat  faster.  Cables 
run  cooler,  carry  greater  loads.  Used  by  largest  airports, 
public  utilities  and  industries. 


LEARN  HOW  YOU  CAN  HAVE  THE  ECONOMIC  BENEFITS  MAJOR  COMPANIES  ENJOY  SINCE  THEY 
INSTALLED  TRANSITE  PIPE.  FILL  IN  AND  MAIL  THIS  COUPON  TO: 


Johns-Manville 


Without  obligation,  please  send  information  on 
Transite  for  plant  piping.  I  am  interested  in: 

water  supply  lines  □ 
fire  lines  □ 

industrial  and  sanitary  waste  lines  □ 
process  lines  □ 
industrial  vent  pipe  □ 
subsurface  drainage  pipe  □ 
irrigation  pipe  for  landscaped  areas  □ 
electrical  conduits  □ 
storm  water  drainage  and  storm  sewer  systems  □ 


Box  362,  AHV-10,  New  York  16,  N.  Y.  In  Canada:  Port  Credit,  Ontario 


Name. 

Title_ 


Company. 
Address _ 


City. 


.Zone. 


.State. 
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Solve  Small  Space  Heating  Problems 
with  Suburban  Novent-Dynavent  GAS  Heaters 


Heatbytheroomful...that’s  what  you  get  when  you  precise  control,  speed,  cleanliness,  economy  and 
specify  Suburban  Novent  or  Dynavent  Gas  heaters.  dependability  of  supply.  Gas  can  be  the  answer 

No  need  to  heat  unused  or  unoccupied  rooms.  No  to  your  unusual  or  everyday  heating  problems. 


flue  or  chimney  needed.  Ideal  for 
added  rooms,  cabins,  playrooms, 
closed-in  breezeways,  offices  and 
garage  workshops. 

Suburban  Novent  and  Dynavent  Gas 
heaters  give  you  all  the  advantages  of 
modern  gas  heat . . .  high  efficiency, 

Mgbt:  ThtM  Mitt  are  instaNcd  at  tke  Price  Apart- 
iMats,  Hatley,  Nea  Jersey  (sheini  above).  Each  apart- 
BNat  b  bibHaaly  boateil  to  exactly  the  teaiperatare 
dotirad  by  the  occapaats. 


Heat  better  for  less  with  Suburban 
Novent  or  Dynavent  Gas  heaters.  For 
complete  information,  contact  your 
local  Gas  Company,  or  write  to  Subur¬ 
ban  Appliance  Co.,  Dept.  AV  1061, 
Morristown,  New  Jersey. 

American  Gas  Association 


FOR  HEATING... 

GAS  IS  GOOD  BUSINESS! 
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THERMOSTATIC 
EXPANSION  VALVES 
and  REFRIGERANT 
DISTRIBUTORS 


SPORLAN 


PERFECT  PAIR 
PEAK  PERFORMAHCE 


Sporlan 


CHASE  MANHAHAN  BANK 

Contractor: 

Raisler  Corporation; 

Kerby  Saunders,  Inc. 
Architect: 

Skidmore.  Owings  i  Merrill 
Engineer: 

Jaros,  Baum  &  Holies 


57S  LEXINGTON  AVENUE 

Contractor: 

Raisler  Corporation 
Architect: 

Sylvan  Bien 
Engineer: 

Sears  &  Kopf 


DAILY  NEWS  BUILDING 

Contractor: 

Alvord  &  Swift 
Architect: 

Harrison  &  Abramovitz 
Engineer: 

Meyer.  Strong  &  Jones 


GETTY  BUILDING 

Contractor: 

Raisler  Corporation 
Architect: 

Emery  Roth  &  Sons 
Engineer: 

Robert  C.  Ebner 


320  PARK  AVENUE 

Contractor: 

Raisler  Corporation 
Architect: 

Emery  Roth  ti  Sons 
Engineer: 

Henry  B.  Oehrig 


The  world’s  largest  city  is  still  growing  upwards, 
new  buildings  in  which  Sarco-Sarcotherm 


^  HEATING  CONTROL  SYSTEMS  for  all 
types  of  heating,  fully  modulated,  with 
complete  automatic  program  panels. 

ST^M  TRAPS  of  all  5  types,  offered 
only  by  Sarco.  BALANCING  FITTINGS 
with  unique  solid  segment  stem  for 
positive  control.  RADIATOR  VALVES  in  a 
complete  quality  line,  for  steam  or  hot  water. 
CONDENSATE  AND  VACUUM  PUMPS, 
efficient,  rugged,  built  to  highest 
standards.  HEATING  SPECIALTIES 
including  radiator  traps,  protective 
strainers,  air  eliminators  and  water 
blenders.  The  SARCO-SARCOTHERM 
name  is  assurance  of  excellence  in 
heat  conservation  and  control. 


405  PARK  AVENUE 

Contractor: 

Raisler  Corporation 
Architect: 

Herbert  Tannenbaum 
Enpineer: 

Jaros,  Baum  It  Bolles 


LIBRARY  li  CLASSROOM  BLDG. 

Contractor: 

Brandt  Corporation 
Architect; 

O'Connor  and  Kilham 
Enpineer: 

James  Mongitore  & 
Associates 


NEW  YDRK  CDLISEUM 

Contractor: 

Almirall  &  Company,  Inc, 
Architect: 

Leon  and  Lionel  Levy 
Enpineer: 

Structural — Jacob  Feld,  Phd. 
Mechanical — Guy  B.  Panero, 
Engineers 
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EaUITABLE  LIFE  BUILDING 


Here  are  just  a  few  of  the  fabulous 
products  have  been  installed. 


SKYLINE  MOTOR  INN 

Contractor: 
Fein-Schlossberg,  Inc. 
Architect: 

Leo  Stillman 
Engineer: 

KaKus  &  Lovett 


Contractor: 

Almirall  &  Company,  Inc. 
Architect; 

Harrison  li  Abramovitz 
Engineer: 

Jaros,  Baum  fc  Holies 


GUGGENHEIM  MUSEUM 

Contractor: 

Euclid  Contractor  Corp. 
Architect; 

Frank  Lloyd  Wright 


N.Y.U.  LOEB  STUDENT  CENTER 

Contractor; 

Raymar  Contract  Corp. 
Architect; 

Harrison  &  Abramovitz 
Engineer: 

Jaros,  Baum  &  Holies 


SARCOTHf.RV  CONTROLS,  INC 
AN  AFFIIIATi  OF  SARCO  COMPANY,  INC 
MADISON  AVFNUt  -  NEW  YORK  2?  N 


CONTROI  SYSTEMS  FOR  STEAM  HOT  WATER 
AND  RADIANT  HEATING 


I.B.M.  WORLD  TRADE 
CORPORATION 

Contractor; 

James  H.  Merritt  &  Company 
Architect; 

Harrison  &  Abramovitz 
Engineer: 

Meyer,  Strong  &  Jones 


Contractor: 

Kerby  Saunders,  Inc. 
Architect: 

Skidmore,  Owings  &  Merrill 
Engineer: 

Meyer,  Strong  &  Jones 


300  PARK  AVENUE 

Contractor; 

Raisler  Corporation 
Architect; 

Emery  Roth  &  Sons 
Engineer: 

Henry  B.  Oehrig 


UNION  CARBIDE  BUILDING 

Contractor; 

Kerby  Saunders,  Inc.; 
Raisler  Corporation 
Architect: 

Skidmore,  Owings  li  Merrill 
Engineer: 

Syska  &  Hennessy 


730  THIRD  AVENUE 

Contractor; 

Wolff  8c  Munier,  Inc. 
Architect; 

Carson  8c  Lundin 
Engineer: 

Jaros,  Baum  &  Holies 
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WHY  MAKE  DUCTWORK  THE  OLD  FASHIONED  WAY? 


FABRICATE  YOUR  OWN  SPIRAL  LOCKSEAM  TUBING 
FOR  AIR  CONDITIONING  AND  VENTILATING  DUCTS  etc. 
AND  SAVE  UP  TO  40  IN  RAW  MATERIAL! 


A  major  new  development  in  the  sheet  metal  industry.  The 
patented  SPIRO  403B  will  enable  you  to  fabricate  your  own 
spiral  lockseam  tubing  from  any  suitable  quality  strip  metal 
(including  galvanized  steel)  for  high  and  low  velocity  air  con¬ 
ditioning,  general  ventilation,  fume  and  dust  removal,  warm 
air  heating  and  many  other  applications. 

•  The  4-ply  reinforcing  spiral  lockseam  gives  the  tube  such 
strength  that  the  thickness  of  the  metal  used  may  be  reduced 
by  as  much  as  50%  over  comparable  conventional  ducts. 

•  The  high  production  speed,  the  quick  changeover  for  various 
dimensions  and  the  easy  operation  of  the  machine  cut  labor 
costs  to  a  minimum  and  eliminate  need  for  extensive  stocking 
of  finished  ducts. 

•  Because  of  the  great  strength  and  rigidity  of  SPIRO  ducts  few¬ 
er  supports  are  needed  thereby  reducing  installation  cost. 

The  SPIRO  403B  is  supplied  complete  with  decoiler,  cutter,  run¬ 
off  table  with  discharge  mechanism  and  receiving  ramp.  This 
fully  automatic  machine  produces  tubes  to  any  length  required 
(up  to  20'  with  standard  equipment). 


For  more  Information  write,  wire  or  phono  to 


SPIRO  u.  s.  A.,.. 

20  N.  WACKER  DRIVE  •  CHICAGO  6,  lU.  •  CENTRAL  6-4465 
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SKID’.'ORL  rUMPS 


ON  •  ST.  JOSEPH,  MICHIGAN 
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TYPE  "VC"  PUMP 

Always  a  favorite 
for  smooth 
dependable 
operation . . . 


KSMORE  TYFE  "VCS"  PUMP 

mticii  more  when  you  specify  e  Skidmore 
.  meny  extra  features  that  go 
de  mstaMations  are  standard  with 
pump  at  no  l^a  cost.  You  also  get 


udd  quiet  operation.  Select 
linpHof  both  horixontef 


W  bufletins. 


THE  NEW 
SKIDMORE 
“VCS” 
PUMP 

Featuring 

mechanical 

shaft-seal 

and 

close-coupled 
design . . . 


IV rife  today  for 
Bulletin  No.  10-C 


Edward  Ross,  President,  Economy  Plumbing  Co.,  Mechanical 
Contractor  for  the  Pure  Oil  Building,  Palatine,  Illinois,  says: 


Pure  Oil  was  an  elaborate 

i 

Honeywell  helped 


Mr.  Edm'trd  Ross  of  Economy  Plumbing.  Mr.  Ross  found  the  Honeywell  Selectographic  Data- 
Center  of  great  help  in  analyzing  the  performance  of  Pure  Oil’s  temperature  control  systems. 
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architects:  Perkins  &  Will,  Chicago 
CONSULTING  ENGINEER:  li.  R.  Clrit.<cf>ke 
Assoc.,  Chicago 

MECHANICAL  CONTRACTOR:  P.conomy 

Plumbing  Co.,  Niles,  111. 


At  Pure  Oil’s  new  home,  individual  temperature 
control  in  over  400  rooms  is  maintained  and  constantly 
supervised  by  a  Honeywell  Selectographic  DataCenter* 


'This  new  Pure  Oil  Building  has  one  of  the  most  intricate 
temperature  control  systems  we’ve  ever  seen,”  says  Mr. 
Ross.  "In  fact,  there  are  more  individual  controls  than  in 
9S)%  of  the  systems  built  today.”  Mr.  Ross  adds:  "We 
counted  on  Honeywell  for  accurate  scheduling  and  over-all 
supervision  of  the  installation— and  they  came  through! 
Honeywell  always  had  enough  engineers  and  technicians 
on  the  job  to  keep  everything  rolling  smoothly.  It’s  very 
reassuring  to  know  Honeywell’s  on  your  team.” 

The  Honeywell  Selectographic  DataCenter  controls  tem¬ 
peratures  for  the  entire  Pure  Oil  Building.  It  also  includes 
control  over  a  building-wide  security  system  and  fire  alarm 
system.  Because  the  fire  alarm  system  is  hooked  up  to  the 
local  fire  department,  one  of  Honeywell’s  many  jobs  was 
to  indoctrinate  the  Palatine  Fire  Department  on  the  Selecto¬ 
graphic  and  the  new  fire  alarm  system. 

With  76  years  experience  in  temperature  control  you  can 
depend  on  Honeywell  quality  and  service.  Fine  controls,  ac¬ 
curate  specifications,  prompt  delivery  and  expertly  supervised 
installations  are  assured  with  Honeywell  on  your  team.  And 
only  Honeywell  designs  and  manufactures  all  three  types 
of  control  systems — pneumatic,  electric  and  electronic.  For 
further  information,  call  your  nearby  Honeywell  Office.  Or 
write  Honeywell,  Dept.  HV-10-126,  Minneapolis  8,  Minn. 

^Trademark 


Fred  Heiden,  Lkility  Operator  for  the  Pure  Oil  Building,  seated 
at  the  Selectographic  DataCenter. 


Honeywell 

fill 


HONEYWELL  INTERNATIONAL 
5al«t  and  aanrica  offtcaa  tn  all  principal  cltlaa  of  tha 
world.  Manufacturing  in  tha  United  Stataa,  United 
Kingdom,  Canada,  Netherlanda,  Germany,  France,  Japan. 
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For  strength  and  ductility  you  can’t  beat 
BETHCON  GALVANIZED  STEEL  SHEETS 


Bethcon  galvanized  sheets  have  a  remarkable 
combination  of  strength  and  ductility  that  as¬ 
sures  smooth  shopwork  and  satisfied  customers. 

Bethcon  sheets  owe  their  superior  qualities  to 
Bethlehem’s  continuous  annealing  process  which 
gives  the  base  steel  its  strong-yet-workable 
characteristics. 

Bethlehem’s  continuous  galvanizing  process 
bonds  the  zinc  coating  so  tightly  to  the  steel  that 


you  can  put  a  Bethcon  sheet  through  the  tough¬ 
est  forming  processes  without  cracking  or  flaking 
the  coating. 

Bethcon  is  available  in  a  wide  variety  of  gages, 
in  coils  or  cut  lengths,  with  either  plain  open- 
hearth  or  copper-bearing  (Beth-Cu-Loy)  steel  for 
the  base  metal.  If  you  want  further  information 
on  Bethcon,  your  inquiry  will  get  prompt  atten¬ 
tion  from  the  nearest  Bethlehem  office. 


for  Strength 
. . .  Economy 
. .  Versatility 


BETHLEHEM  STEEL  COMPANY.  BETHLEHEM.  PA. 

Export  Sales:  Bethlehem  Steel  Export  Corporation 

BETHLEHEM  STEEL 


no 

motor 

burn-out 

system 

contamination 

with 

this 

"open” 

compressor 
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B&G  builds  "open”  compressors  because  in  actual  opera¬ 
tion  they  offer  many  exclusive  and  outstanding  advan¬ 
tages.  Where  an  open  compressor  is  used,  elaborate  precau¬ 
tions  to  evacuate  and  dehydrate  a  refrigeration  system  are 
not  necessary.  It  can  be  serviced  by  the  average  contractor 
— no  special  tools  or  equipment  needed. 

Motor  bum-out  in  a  closed  system  leads  to  system  con¬ 
tamination — with  an  exceedingly  involved  procedure  nec¬ 
essary  to  clean  up  the  system.  This  means  considerable 
down-time  and  possible  large  loss  of  revenue  or  spoilage. 

Quieter  operation  with  less  vibration  are  distinguishing 
features  of  the  B&G  Compressor.  It  is  engineered  to  estab¬ 
lish  higher  standards  of  performance . . .  ruggedly  built  for 
longer  life.  It  has  fewer  parts,  hence  presents  fewer  main¬ 
tenance  problems.  All  units  have  one  bore — a  few  inter¬ 
changeable  parts  will  service  them  all. 


A  FULL  LINE  OF  REFRIGERATION  AND 


B&G  Compressors  are  built  in  atmosphere- 
controlled  shops  under  rigidly  checked  manu¬ 
facturing  methods.  Available  in  capacities 
from  71/^  to  150  tons. 


Send  for  literature 

Bell  &  Gossett 

COMPANY 

Dept.  RGV-4,  Morton  Grove,  III. 

Canadtan  Ucentee:  S.A.  Ariratrong,  Ltd., 

HOO  (y Connor  Drive,  Toronto  16,  Ontario 


AIR  CONDITIONING  "PACKAGES”  AND  COMPONENTS 


BftG  Package  Liquid  Cooler 


B&G  Evaporators 


B&G  Centrifugal  Pumps 


B&G  Condensers 
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33  GAS  BOILER  SIZES  IN  500  sq.  ft.  INCREMENTS 


PREVENT  OVERSIZING  WASTE 

Oversizing  a  boiler  because  of  inability  to  closely  match  boiler  capacity 
to  heating  load  increases  op>erating  cost  and  required  boiler  room  space. 

In  Weil-McLain  Typ)e  *’J”  Gas  Boilers,  the  flexibility  of  cast  iron 
sectional  construction  has  p>ermitted  the  design  of  a  complete  line  of 
boilers  with  sizes  increasing  in  steps  of  only  500  gross  sq.  ft.  each ! 

Close  sizing  is  only  one  of  the  ways  in  which  a  "J”  Boiler  saves 
money.  For  example,  a  high  chimney,  or  forced  or  induced  draft  are  not 
necessary  for  proper  op>eration...all  ”J”  boilers  can  operate  with  only  a 
vent.  And  rating  for  rating,  a  "J”  boiler  takes  less  boiler  room  space  than 
a  typical  scotch  marine  boiler. 

Other  "exfro  valut” 

A.G.A.  approved  efficiency ...  available  with  A.G.  A.  approved  dual  fuel 
manifold . . .  Electronic  controls  and  pre-wired  control  panels  are  engineered  as 
part  of  unit... no  refractories,  motors,  fans,  tubes  or  water  treatment. 

lUEIL-mclAIN 

CASr  IRON  BOILERS 


TYPE  “J”  GAS  BOILER 

Nat  l=»B  =  R  Capacities: 
360,100-3,354,000  BTU/hr. 

Send  for  Bulletin  C-297 


WEIL-McLAIN  COMPANY  •  Dept.  BB-IOI  •  MICHIGAN  CITY,  INDIANA 
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CONVENTIONAL 


COMPACT 


a -new  concept  in  welding  fittings 


Ifs  the  NEW 


for  greater  economy  in 
heating  I  cooling 
^  system  piping  ^ 


FACTS  FOLLOW 


What  we  have  here  is  one  of  those  “why-didn’t- 
someone-do-it-before”  ideas.  By  providing  new 
designs  and  new  dimensions  as  shown  in  the 
accompanying  illustrations,  the  new  Taylor 
Forge  Compact  Line  of  welding  fittings  truly 
represents  the  first  major  break  with  tradition 
in  the  30-odd  years  since  welding  fittings  w'ere 
first  introduced  in  America. 

But  you  can  be  sure  that  although  the  designs 
and  dimensioning  have  been  changed,  there  has 
been  no  change  whatever  in  the  quality  stand¬ 
ards  and  manufacturing  integrity  that  have 
been  traditionally  associated  with  Taylor  Forge 
products  for  more  than  a  half  century. 

The  new  designs  and  reduced  dimensions  per¬ 
mit  simplified  and  improved  mass  production 
methods  and  lower  manufacturing  costs.  More 
compact  design  and  reduced  weight  also  bring 
important  savings  in  shipping,  trucking,  stor¬ 
ing,  on-the-job  handling  and  installation. 

Common  though  functional  design  has  been 
in  other  fields,  it  remained  for  Taylor  Forge  to 
apply  to  welding  fittings  the  principle  of  de¬ 
signing  and  dimensioning  functioiially  .  .  .  for 
savings. 


Functional 
Design 
At  a  Glance 


These  photographs  show  the 
dimensional  differences  between 
Compact  Fittings  and  corre¬ 
sponding  conventional  fittings. 
The  Compact  90°  elbow  is  con¬ 
trasted  with  a  conventional 
long  radius  elbow  which  is  by 
far  the  most  commonly  used 
type.  Dimensions  of  the  Com¬ 
pact  90°  elbow  are  the  same  as 
those  of  the  regular  Taylor 
Forge  short  radius  (1-R) 
WeldELL.  The  lower  cost  of  90° 
Compact  elbows  is  made  pos¬ 
sible  by  large  volume  runs  of  a 
limited  number  of  sizes,  each  in 
a  single  thickness,  and  particu¬ 
larly  by  new  and  improved  mass 
production  methods.  The  46° 
elbow  has  heretofore  been  ob¬ 
tainable  only  in  the  long  radius 
pattern. 


Rugged  Strength 

Taylor  Forge  Compact  Fittings  are  seamless. 
They  are  of  nominal  Standard  (Schedule  40) 
wall  thickness.  Ends  are  accurately  beveled 
and  sized  to  match  corresponding  Schedule  40 
pipe.  Only  Grade  B  carbon  steel  is  used  in  mak¬ 
ing  them. 

Because  they  are  designed  for  heating/cool¬ 
ing  system  piping  and  similar  low  or  moderate 
pressure  service,  they  are  arbitrarily  desig¬ 
nated  as  Class  125  and  therefore  carry  the 
customary  WOG  rating  of  175  psig  (125  psig 
for  saturated  steam).  The  cyclic  and  bursting 
tests  on  the  last  page  of  this  advertisement  will 
show  you  how  conservative  this  rating  is. 


eltEDUCINO  TEES  CONCBNTRIC  ItSDUCBItS  KCCKNTRIC  RKDUCBftS  WBUOlilO  CARS 


WHAT 


COMPACT 


. .  American-made  welding  fittings  that 

. .  through  functional  design 


Easy  to  Weld 

Before  putting  Compact  Fittings  on  the  mar¬ 
ket,  tests  were  made  to  determine  ease  of 
welding.  Experienced  welders,  working  under 
job  conditions,  found  them  easy  to  handle- 
under  many  conditions  actually  more  conven¬ 
ient  than  corresponding  conventional  fittings. 


pipe  itself  equal^fn'fll^PP* 


necessanj  to Cont,.ctor  No  i 
chances  with  or  ' 

quality^J/,°'’«»«n  made  f/ttinSof 
when  things  an^  ''ocourse  to  the  ma  ®*?®”®*^** 

^  high  you  h 

ing  Taylor  V~e  «onomy^/“K™ 

^  u 


. . .  Mail  coupon  on 


Adequate  Range  of  Sizes  and  Types 


The  Taylor  Forge  Compact  Line,  like  the  fit¬ 
tings  themselves,  is  “streamlined”  for  greater 
manufacturing  economy.  It  embraces,  never¬ 
theless,  practically  all  of  the  sizes  and  types  of 
fittings  usually  required  in  heating/cooling 
system  piping. 


The  line  includes  90°  and  45°  Elbows, 
Straight  and  Reducing  Tees,  Concentric  and 
Eccentric  Reducers  and  Caps,  in  sizes  2",  2V2'', 
3",  4",  5"  and  6".  Reducing  Tees  and  Reducers 
are  offered  with  reductions  in  the  intermediate 
IPS  sizes  down  to  one-half  of  the  nominal  run 
or  large  end  size. 


It  will  be  seen  that,  except  for  piping  around 
boilers  in  very  large  installations,  this  range  of 
sizes  and  types  is  completely  adequate.  The 
occasional  larger  or  smaller  size  that  may  be 
needed  can  be  furnished  by  the  same  Taylor 
Forge  Distributor  from  his  stock  of  Standard 
Taylor  Forge  Fittings. 


Marking 


All  fittings  have  complete  identification  mark¬ 
ings  and  are  painted  bright  orange,  as  illus¬ 
trated,  with  non-toxic,  corrosion-resistant 
paint. 


Compact  fittings  are  now  carried  in  stocks 
for  immediate  delivery  by  Taylor  Forge  Dis¬ 
tributors  in  all  important  trading  centers.  Use 
the  coupon  to  ask  for  bulletin,  and  name  of 
your  nearest  distributor. 


Get  a  seat  on  the  aisle 
for  the  curtain  raising 


imOR  FORGE 

CODIPHCI  iinE 


Tests  prove  strength  and  quality 
of  TAYLOR  FORGE 
Compact  Fittings 


The  photographs  here  show  a  cyclic  pressure  test 
of  Compact  Fittings  which  gives  conclusive  proof 
that  they  are  conservatively  rated  and  that  the 
expected  service  life  of  the  fittings  is  equal  to  that 
of  the  pipe  itself. 

The  test  unit  was  fabricated  from  4"  and  6" 
Standard  Thickness  (Schedule  40)  Grade  B  pipe 
and  includes  a  6"  x  6"  x  6"  Tee,  a  6"  90°  Elbow,  a 
6"  45°  Elbow,  and  a  6"  x  4"  Concentric  Reducer — 
all  Compact  Line  Fittings.  In  testing,  a  mean  pres¬ 
sure  of  875  psig  (five  times  WOG  rating)  was  es¬ 
tablished  as  basic  pressure.  Cyclic  pressure  varia¬ 
tion  was  from  50%  under  to  50%  over  this  pres¬ 
sure — in  other  words,  from  437  psig  to  1312  psig. 
The  assembly  was  then  subjected  to  36,500  of 
these  pressure  cycles — the  equivalent  of  one  cycle 
per  day  for  100  years! 

How  did  it  stand  up  under  this  punishment? 
Upon  completion  of  the  cyclic  testing,  the  unit  was 
hydrostatically  burst,  the  break  occurring,  as  it 
theoretically  should,  in  the  crotch  of  the  tee  and 
extending  into  the  adjacent  run  and  branch  pipes. 
Moreover,  the  unit  had  to  be  brought  to  a  pressure 
of  5200  psi  before  bursting,  yet  the  theoretical 
bursting  pressure  of  6"  pipe  is  only  5080  psi.  After 
36,500  pressure  cycles  this  result  is  rather  start¬ 
ling. 

This  and  similar  tests  conclusively  prove  the 
rugged  strength  and  complete  dependability  of 
Taylor  Forge  Compact  Line  Fittings. 


Cyclic  pressure  test  of  unit  containing  Taylor  Forge  Compact  Line  Fittings. 


Taylor  Forge  and  Pipe  Works 

General  Offices  and  Warks:  P.  O.  Bax  485.  Chicago  90,  Illinois 
Plants:  Carnegie,  Pa.;  Somerville,  N.J.;  Gary,  Ind.; 

Houston,  Texas;  Fontana,  Calif.;  Hamilton,  Ont.,  Canada 
District  Sales  Offices:  New  York,  Philadelphia,  Pittsburgh, 
Atlanta,  Chicago,  Houston,  Tulsa,  Los  Angeles,  San  Francisco, 
Seattle,  Hamilton,  Calgary,  Montreal 


Unit  hydrostatically  burst  after  36,500  cycles;  bursting  pressure 
5200  psi— a  remarkable  demonstration  of  the  high  quality  of  these 
economical  new  fittings. 


SEND  BULLETIN  COVERING  NEW 
TAYLOR  FORGE  COMPACT  LINE  FITTINGS 


Name 


COUPON  BRINGS  COMPLETE  FACTS 

Mail  the  coupon  for  bulletin  containing  complete 
facts  and  tables  showing  sizes,  dimensions,  weights 
of  Compact  Line  Fittings.  We  will  give  you  the 
name  of  your  nearest  Taylor  Forge  Distributor 
stocking  the  Compact  Line. 


Position. 


Address. 


MAIL  TO  TAYLOR  FORGE  &  PIPE  WORKS, 
P.O.  BOX  485,  CHICAGO  90,  ILL. 


individual  room 


Your  design  plans  may  specify  a  free  standing  floor  conditioner, 
or  possibly  floor  units  semi  or  fully  recessed,  and  in  some 
instances,  closet  or  false  ceiling  installations  or  horizontal  ceiling 
units  mounted  in  the  conditioned  space  —  but,  regardless  of 
what  your  plans  require,  there  is  a  McQuay  Seasonmaker  designed 
to  meet  your  specifications.  Four  individual  models,  floor,  basic, 
ceiling  and  hideaway  styles  in  24  sizes,  with  a  complete  accessory 
line  for  each  style,  offer  you  the  versatility  and  flexibility 
required  in  modern  design. 

Before  you  specify  or  install,  insist  on  comparing  the  McQuay 
Seasonmaker  with  all  others  for  quality  construction,  quietness, 
appearance  and  performance.  Your  McQuay  representative 
will  give  you  complete  Seasonmaker  information,  or  write  to 
McQuay,  Inc.,  1619  Broadway  N.E.,  Minneapolis  13,  Minnesota. 


HIDEAWAY  MODELS 
220  to  640  Cfm. 


FLOOR  MODELS 
220  to  1240  Cfm. 


AIR  CONDITIONING  •  HEATING  •  REFRIGERATION 
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J-M  Aerotube ...  a  flexible,  anti-sweat 
insulation  designed  for  quick 
installation  on  bent  tubing! 
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Now  you  can  end  the  problem  of  pipe 
condensation  on  any  indoor  line 
quickly,  easily  and  economically. 
With  Johns-Manville  Aerotube*  even 
the  most  complex  bend  is  a  snap  to 
insulate. 

Aerotube  is  a  flexible,  foamed- 
plastic  pipe  insulation  for  use  at 
temperatures  from  32F  to  220F.  Its 
closed-cell  structure  prevents  the 
passage  of  moisture  under  normal 
design  conditions  on  indoor  lines. 

Because  Aerotube  is  a  flexible 
product  (you  can  actually  tie  it  in 
knots),  it  permits  unique  installa¬ 
tion  economies.  The  six-foot  lengths 
go  on  quickly  and  easily.  On  new  in¬ 
stallations,  simply  slide  Aerotube 


over  tubing  or  pipes.  For  existing 
installations  just  slit  Aerotube,  snap 
it  on  and  cement  joints.  That’s  all. 
Field  reports  show  that  installation 
costs  can  actually  be  cut  in  half. 

If  you  have  a  condensation  prob¬ 
lem  on  heating,  plumbing  or  air  con¬ 
ditioning  service  lines,  Aerotube  can 
solve  it.  For  full  details,  write  to 
J.  B.  Jobe,  Vice  President,  Johns- 
Manville,  Box  14,  New  York  16,  N.Y. 
In  Canada:  Port  Credit,  Ontario. 
Cable:  Johnmanvil. 


ALSO  AVAILABLE... 
A  RIGID  AEROTUBE 


For  compression-free  insulation  at 
pipe  supports  or  for  underground  use, 
J-M’s  rigid  Aerotube  is  recommended. 


AN  INSULATION 


Johns-Manville  liJi 

rLATION  FOB  EVERY  COMMERCIAL  AND  INDUSTRIAL  USE  SRouct! 
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NO  STARTING  PROBLEMS 


with 

WAGNER  CAPACITOR-START  MOTORS 


Pack  more  power  Into  less  space... give  long 
troublefree  service . . .  are  easy  to  hook  up 

Here  are  general  purpose  single-phase  motors  that  ha\'e  high  starting  torque  and 
high  pull-in  torque.  When  used  in  the  proper  application  and  supplied  with  voltage 
close  to  their  rating,  they’ll  give  positive  starts  e\ery  time.  Troublefree  operation 
is  assured  . .  .  thanks  to  the  positive  action  of  the  Wagner  go\emor  mechanism 
and  long  life  quick-break  switch. 

Wagner  Type  RK  Motors  pack  more  power  into  less  space.  Small  enough  to  fit 
in  tight  spots,  their  ruggedness  is  built-in  . . .  permits  direct  mounting.  'They  are 
available  in  a  range  from  i/4  through  5  horsepower,  with  slee\e  or  ball  bearings, 
and  with  rigid  bases  or  resilient  mountings.  And,  sleeve  bearing  fhp  models  can 
be  operated  in  any  position. 

Get  these  motors  from  leading  distributors  in  your  cit\',  or  from  Wagner  Sales 
Offices  in  32  cities  across  the  country.  Your  Wagner  Sales  Engineer  will  be  glad 
to  help  you  select  the  right  motor  for  your  application.  Wagner  Bulletin  MU-217 
gives  full  details  on  Capacitor-Start  Motors. 

'Warner  Hlecf&ic  Corporation 

6463  PLYMOUTH  AVENUE.  ST.  LOUfS  33.  MO..  U  S  A. 

Manufacturers  of  LOCKHEED*  Products 

»M60-JA 


Quick  Breok  Switch 


Th«  starting  winding  ii  diKonnoctad 
from  tho  lino  by  this  Wagnor  dosignod 
twitch . . .  tost  provod  to  moko  moro  than 
a  million  brooks.  (That  adds  up  to  two 
starts  por  hoor  for  50  yoorsl) 


Quick  Connect  Terminals 

Brats  tabs  on  torminol  studs  pormit 
quick,  ooty  connoction  of  loodt...cut 
wiring  timo  to  spood  ossombly  lino  pro> 
duction.  Simply  prosstho  load  rocoptocio 
on  to  tho  stud — a  positivo  connoction 
is  ossurod. _ 


All-Angle  Operation 

Th.  sia.v.  b.arinfl  daiign,  in  froctionol 
hp  rotingt,  hoi  a  peiitiv.  lubrication 
tysf.m  that  pormitt  oparation  in  any 
pocition . . ,  con  m.on  important  sovingt 
in  malor  costs  to  monufocturors. 


RESILIENT-  MOUNT 
'4  THRU  5  H  P 


RIGID  BASE 
V4  THRU  5  H  P 
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To  blast  a  Mercury  space  capsule  into  orbit 
around  the  earth  takes  power.  To  keep  it 
there  takes  air— fresh  air  to  sustain  life  of 
the  astronaut  inside.  Ten  feet  long  and  little 
more  than  six  feet  wide  at  the  widest  point, 
it  contains  little  room  for  a  man  and  all  the 
observation  and  control  equipment  which 
must  be  included.  And  part  of  this  equip¬ 
ment  is  a  source  of  air  and  a  means  of  puri¬ 
fying  and  reusing  it. 

The  Mercury  capsule  is  hermetically 
sealed  against  the  vacuum  of  outer  space. 
It  must  bring  home  the  air  it  starts  with. 
Even  with  no  other  contamination,  just 
breathing  would  soon  make  the  air  stale. 
Add  natural  body  odors,  odors  inherent  in 
equipment  and  materials  built  into  the 
capsule,  and  the  lavatory  arrangements  and 
you  soon  have  the  makings  of  an  unbear¬ 
able  atmosphere. 

One  of  the  oldest  and  most  effective  meth¬ 
ods  of  solving  the  problem  of  air  purification 
is  odor  adsorption  by  activated  charcoal. 


The  problem  of  pure  air  for  our  astro¬ 
nauts  was  solved  45  years  ago.  Since  World 
War  I  Bamebey-Cheney  activated  charcoal 
filters  have  become  standard  equipment  in 
gas  masks  and  on  all  of  our  nuclear  pow¬ 
ered  submarines.  Odors  and  contaminants 
are  trapped  and  held  in  activated  charcoal 
until  released  by  a  reactivation  process. 

The  same  principle  is  being  applied  to 
offices,  schools,  hospitals  and  a  variety  of 
home  appliances  where  fresh,  healthful, 
odor-free  air  is  essential.  Barnebey-Cheney 
builds  a  complete  line  of  standard  and  cus¬ 
tom  air  purifiers  for  any  size  application 
from  disposable  filters  for  window  air  con¬ 
ditioners  to  central  system  purifiers  for 
Chicago’s  O’Hare  Airport  and  the  huge 
Dallas  Auditorium. 

True  air  conditioning  must  include  air 
purification.  Activated  charcoal  is  the 
proven  practical  means  of  accomplishing  it. 

To  learn  more,  write  for  Bulletin  T-377 
Bamebey-Cheney,  Columbus  19,  Ohio. 


Barnebey 

Cheney 
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5.  Very  Low  Pressure  Differentials 
Up  Through  2*  Valves 
Spence  Direct  Acting  T2 


How  to  Select  Automatic  Regulating  Valves 
For  Temperature  Control 

±  MOST 


1 .  Instantaneous 
Heaters 
Spence 
ET124 
Series 


2.  Storage 
Heaters 
Spence 
ETUD 


4.  Very  Low 
Pressure 
Differentials 
2'  Through  8' 
Spence  G2T40 


3.  Air  Control 
Systems 
Spence 
EAT  Series 


During  the  past  year,  our  field  repre¬ 
sentatives  have  reported  many  cases  of 
improperly,  and  uneconomically,  ap¬ 
plied  temperature  regulators.  To  help 
you  avoid  some  of  these  costly  mis¬ 
takes,  here  are  a  few  tips  on  selecting 
the  most  effective  and  economical  tem¬ 
perature  regulating  valves  for  your 
applications. 

1.  Instantaneous  heaters  require  a 
special  action  for  close  temperature 
control  and  freedom  from  hunting. 
In  the  Spence  ET124  series,  steam 
pressure  is  modulated  according  to 
temperature  (demand)  and  is  auto¬ 
matically  regulated  at  any  pressure 
established  by  the  demand. 

2.  Storage  heaters,  on  the  other  hand, 
are  more  economically  controlled 
by  the  Spence  ET14D,  which  in¬ 


cludes  a  simple  temperature-actu¬ 
ated  pilot  that  opens  and  closes  the 
main  valve  to  maintain  a  constant 
temperature. 

5.  Air  control  systems  can  now  have 
a  ±5*F  control  accuracy  under  wide 
and  instantaneous  load  swings  with 
the  Spence  EAT  regulator.  Engi¬ 
neers  report  savings  of  up  to  50% 
in  installed  costs  with  this  recently 
developed  Spence  cascade  system 
when  it  has  been  used  in  place  of 
conventional  instrumentation. 

4.  For  the  combination  of  very  low 
pressure  differentials  and  air  or 
water  control,  Spence  recommends 
Type  G2T40.  This  single  seated 
salve  provides  fast,  positive  response 
in  2"  through  8"  valves.  Double  seat 
Type  G22  is  also  av'a liable  in  10" 
through  12”. 


5.  W  hen  very  low  pressure  differen¬ 
tial  is  encountered  w'ith  valves  of  2" 
or  less,  the  Spence  direct  operated 
T2  is  recommended.  The  sensitive 
vapor  tension  thermostat  responds 
quickly  to  small  changes  in  bulb 
tempierature  for  continuous,  accu¬ 
rate  control. 

In  this  brief  description  of  industrial 
process  and  heating  tempierature  con¬ 
trol,  we  have  given  a  few  important 
tips  in  proper  regulator  selection.  If 
you  would  like  more  detailed  informa¬ 
tion  on  these  control  applications, 
write  for  the  new  Spence  Temperature 
Control  Bulletin  IV  1014.  •«  i»o 

SPENCE  ENGINEERING  COMPANY,  INC, 

Walden  1,N.Y. 

Paulsen  Spence,  P.  E.,  President 
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IN  TUBING— Nothing  Beats  Copper 
IN  COPPER— Nothing  Beats 

READING! 


COPPER  WATER  TUBE 

SpitcLj, 

READING 


for  M 

COPPER  lEFIIGElATION  TUBE  ■ 

Spodfy  ■ 

READING  “LEKTRDSEAL"*  ■ 

For  m 

COMMERCIAL  COPPER  TUBE  I 

(in  VorM  SIwpM)  ■ 

RED  BRASS  A  COPPa  PIPE  ■ 

THREADLESS  COPPB  PIPE 
COPPER  DRAINAGE  TUBE 
Spodfy  READING  m 

For  ^ 

SMALL,  SEAMLESS  PRECISION  1 

COPPER  TUBE  ^ 

SpocMy  MACKENZIE  WALTON 
Product  of  MAOnZIE  WALTON  COIP.* 
For 

RNNED  COPPER  TUBE  g 

Spodfy  READI-RN®  I 

Product  of  REAOI-FW  MF6.  CO.,  INC.*  J 


And 

■  ID  MASS 
PIPE 


Ideal  In 

•  General  Plumbing 

•  Heating  Systems 

•  Drainage  Waste 

and  Vent  Lines 

•  Sprinkler 

and  Irrigation  Systems 

•  Rural  Installations 


Features  •  Soft  Temper  Tubes  Can  Be  Curved  Around  Corners 
and  Obstructions  and  thru  Small  Openings,  yet 
Are  Rigid  Enough  to  Keep  from  Sagging  without 
Support. 

•  Solder  Fittings  Can  Be  Applied  More  Quickly, 
Easily,  Conveniently. 

L  •  Cuts  Installation  Costs  Substantially  as  Compared 

with  Other  Materials. 

•  Enduring  •  Bright  Clean  Finish 
High  Heat  Conductivity 

Send  for  Complete 
Catalog 


READING  TUBE  CO. 


A  DIVISION  OF  PROGRESS  MANUFACTURING  CO.,  INC. 

EMPIRE  STATE  BUILDING,  NEW  YORK  1,  N.  Y,  •  PLANT:  READING,  PA. 
Other  Oivinont  of  Progrou  Manufacturing  Co.,  Inc. 

READING  METALS  REFINING  CORP.,  Ontelaunee  Twp.,  Berks  Co.,  Pa. 

READI-FIN  MFG.  C0„  Inc.,  Reading,  Pa.  •  MACKENZIE  WALTON  CORP.,  Pavrtucket,  R.  I. 


Distribution  Depots: 


READING,  N. 
WOODSIDE,  L. 
PHILADELPHIA, 
ATUNTA,  GA., 


I.,  N.  Y..  57-17  Northern  Blvd. 

I  PA.,  921  No.  Penn  St 

690  Murphy  Ave.,  S.W.,  Unit  5,  Bldg.  B 


CHICAGO,  ILL,  305  W.  31st  St 
CLEVELAND,  OHIO,  1562  E.  55th  St 
NEW  ORLEANS,  LA.,  1102  St  Thomas  St 
DENVER,  COLO.,  2635  Walnut  St 


DALUS,  TEXAS,  9000  Sovereign  Row 
HOUSTON,  TEXAS,  1121  Rothwell  St 
OAKLAND,  CALIF.,  410  Hegenberger  Rd. 

LOS  ANGELES.  CALIF.,  120  No.  Santa  Fe  Ave. 


"We  close  sales  on  42%  of  our  bids  for  air-conditloning 


. . .  and  we  close  them  with  the 
ARI  Certification  Program/’ 


’'Thanks  to  the  ARI  Certification  Program  we’ve  been  getting  more 
than  our  share  of  central  air-conditioning  installations  here  in  the 
extremely  competitive  Washington,  D.C.  market,”  says  George  Rosen.* 
"Here’s  how  we  do  it; 

"First  we  advise  our  prospect  to  forget  about  'horsepower’  and  'amperes’. 
We  explain  that  the  industry-approved  performance  standard  is  based  on 
Btuh.  We  tell  him  his  best  buy  will  be  the  unit  that  gives  him  the  most  Btuh 
for  each  dollar  he  spends. 

"Then  we  use  the  ARI  Directory  to  back  up  our  performance  claims  for  the 
equipment  specified  in  our  bid.  We  explain  how  the  Certification  Program 
works  and  point  out  that  the  ratings  in  the  Directory  are  subject  to  checking 
at  any  time  by  an  independent  testing  laboratory.  We  emphasize  the  severity 
of  these  tests  and  how  they  assure  him  of  satisfactory  performance  and 
minimum  maintenance  expense.  The  ARI  consumer  folder,  'How  to  Buy 
Central  Air  Conditioning’  is  a  real  help  in  getting  this  story  across. 

"Our  firm  has  a  reputation  for  integrity,  but  we  have  profited  from  the  extra 
confidence  inspired  by  the  impartial  authority  of  the  industry-approved  ARI 
Certification  Program.  It  is  often  the  decisive  factor  in  closing  a  sale.” 

Free  copies  of  the  ARI  Directory  and  "How  to  Buy  Central  Air  Conditioning” 
are  yours  for  the  asking.  Write  to: 

AIR-CONDITIONING  &  REFRIGERATION  INSTITUTE 

Department  B-IOIS,  1346  Connecticut  Avenue.  Washington  6,  0.  C. 

*  Mr. George  Roaen  is  President  and  General  Manager  of  R&  M  Air-Conditioning  Co.,  Inc. of  Washington,  D.C. 
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Low  Water  Cut-offs  on  Hot  Water  Boilers?  I 


McDoonell  Na.  247-7 
Fffdef  Cut-off  Cambi- 
nation.  Widely  utad 
far  hat  water  bailors. 
Other  models 
lor  larger  boilers. 


guards  which  is  today's  best  and  most  complete  answer. 


The  safest  and  most  complete  control  for  a  hot  water  boiler. 
Offers  a  combination  of  mechanical  and  electrical  safe- 


HOT  WATER  BOIIER 


r  McDonnell  Na.  63 
law  Water  Fuel 
Cut-off.  Widely  used 
lor  hot  water  bailers. 


MSOONNai  ASM! 

^  RBJEf  VAlVf 
M^230or  240SBaES 


tV  J 


onr  wATBi 
sumy 


FU  VAIVE 
NOKMAUY 
USED 


MSDONNELl 
LOW  WATER 
FUEL  CUT- Off 
"  No.  63 


HOT  WATER  BOaER 


...the  industry  has 
given  the  answer 


Y  es,  the  answer  has  come  from  the  field  .  .  . 
from  the  engineers,  contractors  and  manu¬ 
facturers.  They  have  seen  the  logic  of  install¬ 
ing  a  water  level  control  on  hot  water  space 
heating  boilers  ...  a  low  water  cut-off,  or— 
for  even  greater  precaution— a  feeder  cut-off 
combination. 

We  knew  it  was  a  good  idea.  Exptected  it 
to  grow  and  grow.  But  frankly  we  have  been 
surprised  at  how  rapidly  the  heating  indus¬ 
try  has  taken  hold  of  water  level  control  as  a 
logical  team  mate  for  an  ASME  pressure 
relief  valve. 

In  fact,  many  local  codes  now  require  a 
low  water  cut-off,  or  feeder  cut-off  combina¬ 
tion,  on  hot  water  boilers  installed  in  places 
of  public  occupancy— including  multiple 
dwelling  units. 

Notice  the  diagrams  of  recommended  in¬ 
installations  opposite.  For  more  detailed 
discussion  get  this  booklet  that  tells  the 
whole  story:  "Basic  Safety  Controls  for  Hot 
Water  Space  Heating  Boilers.” 


A  McDonnell  combination  Boiler  Water  Feeder  and  Low 


Water  Cut-off;  also  McDonnell  A.S.M.E.  Pressure  Relief 


Valve. 


^ALUMINUM  construction . . . rust-proof. . . corro¬ 
sion-resistant.  Eliminates  need  for  expensive,  heavy 
structural  design  in  filter  bank  construction. 

EASY  TO  HANDLE  Light-weight  permits  car¬ 
rying,  washing  and  installing  of  many  more  filters 
per  hour. 

EASY  TO  CLEAN  Lint  and  dirt  are  easily 
flushed  off  with  water  because  of  water  soluble  Super 
Filter  Coat  (the  adhesive  with  the  built-in  detergent). 

DEPTH  LOADING  Designed  to  minimize  sur¬ 
face  loading,  with  depth  loading  accomplished  through 
successive  layers  of  slit  an^  expanded  aluminum,  and 
varying  baffle  sizes. 


^  REMOVES  ODORS  Revolutionary  R  P  Super 
Filter  Coat  adhesive  adds  odor  removal  to  the  normal 
dirt-trapping  properties  of  R  P  Industrial  Air  Filters 
— with  no  increase  in  resistance— at  no  extra  cost! 

^  GERMICIDAL  Super  Filter  Coat  adhesive  con¬ 
tains  Hexachlorophene,  the  well-known  bacteria 
destroying  agent. 

^  LOWER  RESISTANCE  Unique  baffle  design 
permits  maximum  air  passage ...  more  uniform  dust 
collection  within  the  filter  depth. 

HIGHER  EFFICIENCY  Scientifically  staggered 
pattern  of  flat  baffles  sets  up  a  controlled  turbulence 
that  centrifuges  dust  and  odor  particles  onto  the 
adhesive  for  maximum  efficiency. 


for  information,  write 


SEARCH  PRODUCTS  Dept.  47 -J,  Madison  I,  Wisconsin 


MORE 


Gives 


You 


Costs 


LESS 


You 


FEATURES 


a 


the 


^  I  I  I-*  A  T-  I  A  I  I  A 


INDUSTRIAL  AIR  FILTER 


FOR  HEATIN6  OR^AIR  CONDITIONINe 
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WITH 


"In-line"  mount¬ 
ing  with  con¬ 
venient  compon 
ion  flanges. 


1.  Interchangeable 
bearing  frame 
assembly. 


7.  Vertical  split 
case  for  easy 
servicing. 


2.  Quiet,  resilient 
mounted,  B&G 
motor. 


6.  Remite*  leak- 
proof  mechan¬ 
ical  seal  protects 
lubrication  sys¬ 
tem. 


3.  Noise-dampen¬ 
ing,  spring-type, 
flexible  cou- 
pling. 


5.  Dynamically  bal¬ 
anced  bronze 
impeller. 


Long  bronze 
sleeve  bearings 
throughout  for 
quiet  operation. 


Designed  for  air  conditioning  and  refrigeration 
systems,  cooling  towers  and  general  service 


This  new  "in-line”  pump  has  all  the  inherent  features 
of  B&G  Booster  and  Universal  Pumps  which  have 
been  accepted  as  standards  for  quiet  operation.  The 
compact  design  of  the  Series  60  saves  space . . .  vertical 
split  case  construction  and  interchangeable  parts  per¬ 
mit  easy  servicing . . .  in-line  mounting  simplifies  in¬ 
stallation. 

AVAILABLE  FROM  STOCK 

Series  60  Pumps  are  carried  in  factory  stock  as  bronze 
fitted  units  in  four  sizes,  with  heads  to  29  ft.,  capac¬ 


ities  to  100  GPM,  working  pressures  to  175  psi.  When 
built  to  order,  they  are  available  as  all-bronze,  all¬ 
iron  and  bronze-fitted  units.  Both  stock  and  built-to- 
order  units  operate  at  1750  RPM. 

As  presently  manufactured,  Series  60  Pumps  from 
stock  can  be  installed  only  in  a  vertical  position.  If 
horizontal  mounting  is  required  it  must  be  so  specified 
on  order. 

Write  for  complete  information 
or  see  your  wholesaler 


Bell  &  Gossett 

COMPANY 
Dept.  GV-4,  Morton  Grove,  Illinois 

Canadian  Lictnstt;  S.  A.  Armstrong,  Ltd., 

1400  O’Conner  Drive,  Toronto  16,  Ontario 
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Chemical  Eng.  Bldg,  at  left;  Mechanical  Eng.  Bldg,  at  center;  Main  Research  Bldg,  at  right. 

For  this  great,  future-probing 

U.  S.  RUBBER  RESEARCH  CENTER 


JENKINS  VALVES  assure  trouble-free 
control  of  the  entire  piping  system 

Here,  in  a  complex  of  modern  buildings  on  a  wooded  New  Jersey 
hilltop,  a  staff  of  over  400  are  making  tomorrow’s  miracles  out 
of  today’s  mysteries.  Here,  they’re  future-probing  the  possibilities 
in  rubber  and  tires,  of  course.  But  the  quest  also  covers  all  the 
other  present-day  interests  of  U.  S.  Rubber  Co _ plastics,  chem¬ 

icals,  textiles,  and  endless  uses  of  such  materials. 

The  Research  Center  scientists  and  building  experts  controlled 
the  selection  of  equipment  for  their  $7,000,000  “home.”  Jenkins 
Valves  were  widely  used  to  control  the  piping  systems. 

Make  the  specification  “JENKINS”  your  safeguard  against  valve 
trouble  and  the  high  cost  of  valve  maintenance.  You  pay  no  more 
for  Jenkins  Valves.  Jenkins  Bros.,  100  Park  Ave.,  New  York  17, 


Architects:  Sheeve,  Lamb  &  Hakmon 

General  Contractor:  Geobge  A.  Fulleb  Company 

Consulting  Engineer:  Syska  &  Hennessy,  Inc. 

Heating,  Air  Conditioning,  Piping  Contractor:  Fkank  A.  McBride 


Available  From  Leading  Distributors  Everywhere 


JENKINS 
VALVE  S 


Thousands  of  Jenkins  Valves  control  the  piping  system. 
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In  a  wet,  cold,  foreign  country 

...Gilsulate  poured-in-place  insulation  and 
...A  leading  prefabricated  steel  case  piping 
insulation  were  tested  under  identical  conditions 


Here  are  the  results*. 


8 


Gilsulate  system  was  less  than  V2  the  cost 
for  the  completed  installation  of  the  steam 
and  condensate  return  system. 

Gilsulate  system  had  V5  the  heat  loss. 

Gilsulate  resulted  in  greatly  reduced  maim 
tenance  costs.  Leaks  in  piping  can  be  easily 
located  and  repaired.  GiLSULATE  requires  no 
casing,  which  is  subject  to  damage  and  corro¬ 
sion,  to  keep  it  dry. 

We  will  be  pleased  to  send  you  technical  in¬ 
formation  on  Gilsulate  insulation  so  you 
can  evaluate  the  merits  of  this  low-cost, 
poured-in-place  material.  Once  you  have 
learned  the  merits  of  Gilsulate,  we  feel 
certain  you  will  want  to  write  your  “specs” 
to  assure  the  use  of  Gilsulate  . . .  ivith  engi- 
neer-su jwrvised  installation. 


The  insulation  for  superior  protection  of  underground  hot  pipes 


sulate^ 


American  Gilsonite  Company  |  Municipal  Airport  P.  O.  Box  15  |  Salt  Lake  City,  Utah 

Distributors  in  Principal  Countries  of  the  World 
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ALCO  L)eAca*ied 


FOR  SYSTEM  EQUALIZATION 


Bleed  port  in 
body  flange 
Not  affected  by  ( 
servicing 

Cage  and  Power 

AssemblyStandard 

Parts 


119 


T-SERIES 


THIRMO*EXPANSION  VALVES 


ALCO  *DeAc4^Hcd 

CONTOUR  POWER  ASSEMBLY 


^  ALCO 

RAPID  RESPONSE  BULB 
—  IN  WELL 


CANADIAN  AGENT:  A.  C.  &  R.  Products  Ltd.,  2857  Lawrence,  E.  Scarborough,  Ontario. 

Exduding  Uie  provinoM  of  British  ColumbU  «nd  Alberta. 
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STANDARD 

RAPID  RESPONSE  BULB- 
STRAP  ON  or  IN  WELL 

►  Available  in  all  charges 


ALCO  'DctUt^HCcC 

SERVICE  OR  CAPACITY 
CHANGE  FEATURE 

Change  capacity  or  service 
easily  without  breaking  connec 
tions  or  removing  valve  from 
line. 

No  special  wrenches  or  gauges 
required. 

Simply  .  .  loosen  ^  bolts  . 
lift  out  cage  .  .  for  cleaning, 
servicing. 

Follow  same  procedure  for  re 
placing  identical  A/co  factory 
assembled  and  tested  POWER 
ASSEMBLY  or  CAGE  ASSEMBLY 


*  For  R-12  from  V;  fo"  fo  SO  0-22  from  1  ton  to  80  tons,  R-500  from  3/4  ton  to  60  tons. 
SELEGIVE  CHARGES  AVAILABLE  •  BODY  DESIGNS  —  STRAIGHT  THRU  or  ANGLE  STYLE  •  EXTERNAL  or 
INTERNAL  SUPERHEAT  ADJUSTMENT  •  TIGHT  SEATING  . . .  STAINLESS  STEEL  STEM  AND  SEAT  .  . . 

•  HERMETIC  TYPES  ALSO  AVAILABLE. 


Recfuces  danger  of  floodback 
Extra-quick  closing  response 
More  efficient  control  over 
wider  range  of  operating 
conditions 

Economical  to  install  in 

package  units 

Available  on  all  gas  charges 


Increases 
re/rabr/rty 
terns  and 


life  of  diaphram  and 
on  reverse  cycle  sys 
general  applications 


Call  your  ALCO  WHOLESALER — write  for  Section  171-56. 
Bleed  Port  and  Hermetic  construction  specifications  on  request 


ALCO 


VALVE 


CO 


859  Kingsland  Ave.  *  St.  Louis  30,  Mo. 


8218-2 


The  one  campictt  line  ef  refriferent  centrals:  Tkermestotk  Expantien  Volvet  •  Refri«erant  Dittribwters  •  Soleneid  Valves 
lefrinerani  Filter-Driers  *  SHClien  Line  Regwlelers  *  Flooded  Evaporaler  Centrels  and  Reversing  Valves 
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Architects — MURPHEY  &  MaCKEY,  St.  Louis;  Consulting  F.ngine.^t — PAl.'L  LONDE, 
St.  Louis;  Mechanical  Contractor  —  ElCHLER  COMPANY,  St.  Louis. 

Beautiful  new  Cllmatron  at  the  Missouri  Botanical  Garden.  St.  Louis,  is  the  world's 
only  fully  climate-controlled  Geodesic  dome  display  greenhouse.  Winner  of  the 
1961  R.  S.  Reynolds  Memorial  Award,  it  features  an  intricate  framework  of 
aluminum  tubing ...  a  14"  transparent.  Plexiglass  dome  measuring  175'  in 
diameter  ...  70'  in  height. 

At  right,  one  of  five  72"  and  three  of  fifteen  60"  ‘Buffalo'  Belt-Air  Fans  with  inlet 
guard  and  outlet  louvers.  Two  ‘Buffalo'  BLD  Centrifugal  Fans  were  inaccessible 
for  photography. 


The  award-winning  Climatron  above  was  a  challenge 
unique  to  the  air  conditioning  industry. 

Scheduled  for  close  proximity  growth  in  the  vast 
1,300,000  cubic  foot  room  were  a  steaming,  lowland 
jungle;  cool  Hawaiian  garden;  misty  tropical  mountain 
forest;  plus  rice,  coffee,  tea  and  rubber  “plantations.” 

To  assure  native  conditions  and  proper  growth  for 
these  exotic  plants,  five  different  temperature  and 
humidity  zones  were  required  in  the  daytime . . .  five 
at  night.  All  in  all,  ten  different  climates  in  a  %  acre, 
unpartitioned  area. 

Twenty  ‘Buffalo’  Belt-Air  Fans  were  chosen  to  induce 


precisely-controlled  climates  through  precisely- 
defined  areas,  in  the  precise  flow  required.  For  winter 
and  nightime  use,  two  ‘Buffalo’  BLD  Fans  with  ther¬ 
mostatically  controlled  variable  inlet  vanes  were 
selected  to  provide  the  correct  amount  of  air  to  heat¬ 
ing  and  humidifying  systems.  When  required,  the 
fifteen  60"  and  five  72"  ‘Buffalo’  fans  can  make  a  com¬ 
plete  change  of  air  (1,300,000  cubic  feet)  in  just  two 
minutes  .  .  .  without  disturbing  the  80°  F.,  85%  RH 
temperature/ humidity  balance. 

This  is  just  one  more  example  of  how  ‘Buffalo’  fan 
engineering  versatility  can  be  used  to  unique  advan¬ 
tage  throughout  industry  and  commerce. 


AIR  HANDLING  DIVISION 

BUFFALO  FORGE 

Buffalo,  New  York 

Canadian  Blower  k  Forge  Co.,  Ltd.,  Kitchener,  Ont. 

'Buffalo'  Air  Handling  aft  'Buffalo'  Machine  Tools  fo  drill,  'Buffalo'  Cenfrifugol  Pumps  Squier  Machinery 

Cquipmonf  punch,  shear,  bend,  ilit,  nolch  to  handle  most  liquids  and  to  process  sugor  cone,  coffee 

fo  move,  float,  cool,  dehumidify  and  cope  for  production  slurries  under  a  voriefy  and  rice.  Special  processing 

|B|pH  clean  air  and  other  gases.  Inra,  or  plant  maintenance.  of  conditione.  mochinery  for  chemicals. 
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NEW  CARRIER  UNITS  INSTANTLY  PROVIDE  COOLING 
OR  HEATING  IN  ANY  ROOM  AT  ANY  TIME  OF  THE  YEAR 


. . .  can  be  installed  for  heating  only,  with  slide-in  cooling 
section  added  at  low  cost  at  any  future  date 

. . .  are  easy  to  install-require  no  ducts  or  insulated  piping 

. . .  save  floor  space-extend  into  room  only  8  inches; 
need  no  apparatus  room,  no  cooling  tower 

. . .  operate  at  low  cost,  summer  or  winter.  Can  be  turned 
off  in  unoccupied  rooms 

...one  thermostat  automatically  controls  temperature- 
gives  heating  or  cooling  instantly  when  needed. 

. . .  heating  supplied  by  steam  or  hot  water.  Can  be  all-electric 
with  strip  heating  or  heat  pump 


Designed  to  meet  the  needs  of  motels,  hotels,  apartments,  hospitals  and 
smaller  office  buildings,  the  new  Carrier  Four-Season  Weathermaker* 
consists  of  centrifugal  fans  with  a  single  row  heating  coil— either 
steam,  hot  water  or  electric  strip.  A  cabinet  mounts  on  the  wall  over 
the  fan-coil  section.  The  self-contained,  air-cooled  refrigeration  sec¬ 
tion  slides  into  a  sleeve  that  extends  through  the  exterior  wall.  A 
thermostat  and  4-position  fan  switch  are  included  in  the  fan-coil 
section  to  automatically  control  both  heating  and  cooling.  For  complete 
information,  call  the  Carrier  dealer  listed  in  the  Yellow  Pages.  Or 
write  Carrier  Air  Conditioning  Company,  Syracuse  1,  New  York. 

*Reg.  U.S.  Pat.  Off. 


Carrier 


Air  Conditioning  Company 
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New  J-M  pipe  insulation  vapor  barrier  jacket 
that  WON’T  CARRY  FIRE ! 


a-PLT  CONSTRUCTION.  Outer  ply  of  36-lb.  white 
-bleached  embossed  kraft . . .  bonded  with  flame- 
extinguishing  adhesive  to  aluminum  foil .  .  .  rein¬ 
forced  with  strong,  inorganic  fiber  glass  yarn  on 
1/6"  centers  in  both  directions. 

MOISTURR  PROTECTION.  Flame-Bar  has  a  water- 
vapor  permeability  rate  of  less  than  .02. 

BAST  MAINTENANCE.  Washable  surface  doesn't 
discolor  with  age.  but  can  be  painted  if  desired. 
Stays  wrinkle-free.  Resists  puncturing  and  tear¬ 
ing.  No  pinholes. 

FIRE-SAFE.  U.  L.  flame-spread  rating  of  25.  Com¬ 
plies  with  National  Board  of  Underwriters’  Index 
90A  and  90B. 


NtSMCTIO 

SHEATHING  MATERIALS 

NotOMr14l00aq.fL  IssmHc.  000 
FEE  HAZARO  CUSEFICATKW  (BaMd  on  100  for  untroatad  Rad  Otk) 
Otraft  upoiMl) 

FlaiMSprMd25  Fin!  Contrlbutid  10  Smoko  OtvoloiMd  15 
_ Hollo.  MTtS _ 


FIBROCEl.* 

Expanded  Silica  (rigid) 


mCRO-LOK 

>'iber  Glass 


THERMOBESTOS' 

Calcium  Silicate  (high  temp.) 


Cut  on  dotted  line.  Hold  lighted 
meteh  to  this  surface.  Then 
remove  match.  Note  char-  ^ 
ring  stops  immediately  ^ 
when  flame  is  removed. 


WRITE  FOR  PULL  DETAILS: 

Addles.*^  J.B.  Jobe,  Vice-President,  Johns-Manville, 
Box  ±4,  New  York  13.  In  Canada ;  Port  Credit,  Ont. 
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STANDARDLIISE 

extruded  aluminum  grilles  and  registers 
withstand  even  salt  air  environment 


YOU  CAN  COUNT  ON  STANDARDLINE 

grilles  and  registers  to  retain  their  “just-installed”  appearance  even  in  the 
most  destructive  environments.  All  parts  are  of  extruded  aluminum  ...  far 
stronger  than  rolled  aluminum  . .  .  and  are  impervious  to  rusting,  pitting, 
corrosion  . . .  even  in  salt  air. 

Surfaces  are  etched  to  a  rich  lustre  and  coated  with  a  clear  acrylic  lacquer.  The  fine 
finish  serves  as  a  perfect  base  for  color-matching  grilles  and  registers  to  an 
existing  decor,  without  fear  of  “bleed-through”  or  need  for  a  prime  coating. 

There  is  a  T&B  STANDARDLINE  grille  or  register  designed  to  fill  the  bill  for 
your  jobs.  For  more  information,  call  your  nearest  T&B  Representative 
or  write  us  direct. 


TUTTLE  ‘  BAILEY 

Division  of  Allied  Thermal  Corporation 
New  Britain,  Connecticut 

Tuttle  &  Bailey  Pacific,  Inc.,  City  of  Industry,  Calif. 
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This  new  VACUUM  HEATING  PUMP 

HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  requ3St. 


lncr«a»«<l  air  capacity 
inducM  rapid  cyttam 
rMpoHM  without 
waUoful  ovorhoating. 

Soparato  air  and 
wotor  pumps  individually 
soloctod  to  moot  actual 
job  roquiromonts. 

Control  systom 

that  oporatos  individual 

pumps  only  whon  nooded. 

Floxibility 

pormitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

^  low,  low, 

roturn  lino  connoction. 


g  WJ  ENGINEERING  COMPANY 

mm  437  wilson,  so.  norwalk,  conn. 
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Design,  Selection  and  Installation  of 

REMOTE  AIR-COOLED 
CONDENSERS 


Henry  B.  Williams 

Vice-President  in  Charge  of  Engineering 
McQuay,  Inc.,  Minneapolis,  Minn. 


The  author  details  some  of  the  physical  features  of 
remote  air-cooled  condensers  which  are  growing  in 
popularity:  discusses  ratings,  how  to  select  and  size  a 
condenser;  makes  valuable  suggestions  on  the  piping, 
and  explains  how  to  overcome  head  pressure  problems. 


WITHIN  THE  LAST  DECADE,  remote  air-cooled  con¬ 
densers  have  grown  greatly  in  popularity. 
There  are  several  reasons  for  this.  First  is  the 
growth  and  acceptance  of  air  conditioning;  second, 
the  rapid  strides  in  the  frozen  food  field  have  re¬ 
sulted  in  a  need  for  far  more  frozen  food  processing, 
storage  and  merchandising  equipment;  third,  there 
has  been  a  gradual  but  solid  swing  from  neighborhood 
retail  food  stores  to  large  supermarkets  requiring 
much  refrigeration  for  both  air  conditioning  and  for 
refrigeration  and  freezer  equipment,  and  finally, 
there  is  the  water  supply,  extremely  critical  in  some 


parts  of  the  country,  less  so  in  others,  but  a  factor 
to  be  considered  at  all  times  and  in  all  areas. 

Design 

An  air-cooled  condenser  usually  consists  of  the  fol¬ 
lowing:  (1)  a  finned  tube  coil  which  has  been  cleaned, 
dehydrated,  and  sealed,  (2)  fan,  (3)  motor  with  belt 
drive  where  required,  (4)  unit  casing,  and  (5)  legs 
or  means  for  supporting  unit.  The  unit  might  be 
defined  as  a  factory-made  encased  assembly,  intended 
for  connection  in  the  field  by  means  of  refrigerant 
piping,  which  includes  means  for  forcing  air  circula¬ 
tion  and  elements  by  which  heat  is  transferred  from 
refrigerant  to  air  and  the  purpose  of  which  is  to  con¬ 
dense  refrigerant  vapor  by  rejecting  heat  to  the  air. 
Typical  units  are  shown  in  Fig.  1,  below. 


Fig.  I.  Three  types  of  remote  air-cooled  condensers. 
Left,  a  horizontal  flow  unit  with  axial-flow  fan.  Center,  a 
vertical  flow  unit  with  axial  flow  fan.  Right,  a  horizontal 
unit  with  centrifugal  blower. 


The  gross  heat  rejection  effect  of  a  remote  air¬ 
cooled  condenser  is  the  total  heat  removed  from  the 
condensing  refrigerant.  This  value  is  equal  to  the 
product  of  the  weight  of  refrigerant  flow  and  the 
difference  in  enthalpies  of  the  entering  refrigerant 
vapor  and  the  leaving  refrigerant  liquid,  expressed  in 
Btu  per  hour.  The  gross  heat  rejection  effect,  for 
all  practical  purpose,  is  the  net  refrigeration  effect  in 
the  evaporator  of  the  system  plus  the  heat  added  to 
the  refrigerant  by  the  refrigerant  compressor. 

When  condensing  temperature  is  referred  to,  it  is 
intended  to  mean  the  saturation  temperature  (in  deg 
F)  corresponding  to  the  refrigerant  pressure  at  the 
condeii-ser  inlet.  Entering  air  temperature  is  the 
average  air  temperature  (in  deg  F)  at  the  inlet  side 
of  the  condenser ;  this  would  normally  be  considered 
the  ambient  temperature.  The  temperature  differ¬ 
ence  (TD)  is  the  difference  between  the  condensing 
temperature  and  the  entering  air  temperature. 

Air-cooled  condensers  have  been  u.sed  for  many 
years  as  a  part  of  a  condensing  unit.  However,  their 
application  as  remote-mounted  condensers  is  a  com¬ 
paratively  new  development  and  was  originally  con¬ 
fined  to  small  sizes,  whereas  today,  air-cooled  con¬ 
densers  are  usually  limited  in  size  only  by  shipping 
restrictions. 

The  finned  tube  coil  in  the  condenser  can  be  made 
of  several  different  tube  sizes  and  with  several  fin 
spacings.  The  selection  of  the  proper  tube  size  and 
fin  spacing  is  usually  determined  by  the  economics 
of  the  design.  Small  tubes  will  require  a  greater 
number  of  refrigerant  circuits  than  with  larger 
tubes.  The  fin  spacing  is  governed  by  a  requirement 
to  keep  the  air  pressure  drop  in  the  coil  to  a  point 
that  will  not  penalize  the  fan  or  the  fan  motor  to  be 
used.  Generally,  fin  spacings  are  in  the  range  of  six 
to  twelve  fins  per  inch.  Fin  spacing  can  also  have 
some  bearing  on  how  quickly  the  condenser  coil  can 
become  fouled  by  dirt.  The  depth  of  coil,  or  number 
of  rows  in  the  direction  of  air  flow,  is  also  a  factor  in 
the  design  controlled  by  physical  dimensions  and  eco¬ 
nomics. 

The  fan  .selected  is  u.sually  (not  always)  of  the 
propeller  type  and  is  directly  connected  to  the  motor 
on  the  smaller  size  units  and  driven  by  a  V-belt  drive 
on  the  larger  units.  Units  are  designed  for  hori¬ 
zontal  or  vertical  air  flow  and  with  adjustable  legs 
which  permit  some  variation  in  the  mounting  height. 


H.  B.  Williams  is  vice  president  in 
charge  of  engineering  at  Me- 
Quay,  Inc.,  Minneapolis,  Minne¬ 
sota.  He  is  a  past  chairman  of 
the  ASRE  Twin  City  section  and 
has  been  in  the  refrigeration  and 
air  conditioning  field  for  the  past 
25  years.  He  joined  McQuay,  Inc. 
in  1943,  and  until  his  promotion 
was  chief  engineer.  He  is  a  1934 
graduate  of  the  University  of 
Minnesota  Department  of  Archi¬ 
tectural  Engineering  and  a  regis¬ 
tered  mechanical  engineer  in 
Mirtnesota. 


Evaporator  temperature,  degree  F 


Fig.  2.  To  determine  the  total  heat  rejection  to  size  the 
condenser,  multiply  the  compressor  capacity  (net  re¬ 
frigerating  effect)  by  the  heat  rejection  factor  found 
on  the  curve  from  the  intersection  of  the  proper  evapo¬ 
rator  and  condensing  temperatures. 


Centrifugal  fans  can  also  be  used  and  ai*e  particularly 
desirable  when  the  air  to  and  from  the  condenser  is  to 
be  ducted.  Also,  the  centrifugal  fan  has  the  addi¬ 
tional  advantages  of  low  silhouette  and,  in  many 
ca.ses,  is  quieter  in  operation. 

Ratings 

The  engineer  must  have  available  reliable  heat 
transfer  data  covering  various  types  of  heat  trans¬ 
fer  surface  that  the  manufacturer  can  produce.  These 
basic  heat  transfer  or  coil  rating  data  are  based  on 
laboratory  tests  and  are  normally  put  into  graph 
form  from  which  it  is  a  relatively  simple  job  to  de¬ 
termine  the  best  coil  to  be  used  for  the  specific  rating 
desired.  The  engineer  must  al.so  base  his  ultimate 
design  on  certain  basic  standards  for  remote  air¬ 
cooled  condensers.  Although  an  industry  standard 
is  not  currently  available  for  thesse  remote  type  units, 
present  accepted  practice  is  the  publishing  of  ratings 
converted  to  the  evaporator  capacity  at  40  deg  F, 
condensing  temperature  of  120  deg  and  90  deg  en¬ 
tering  air  temperature.  Most  ratings  for  compres¬ 
sors  show  only  the  evaporating  or  the  net  refriger¬ 
ation  effect  rating.  How’ever,  the  condenser  must,  in 
addition,  ab.sorb  the  heat  of  compression,  so  that  the 
gross  heat  rejection  effect  must  be  considered.  In 
the  ab.sence  of  specific  data  for  a  compressor.  Fig.  2 
can  be  used  to  determine  the  additional  allowance. 
That  is.  the  factor  to  the  left  in  Fig.  2  is  multiplied  by 
the  net  refrigerating  effect  to  determine  the  total  load 
on  the  condenser. 

Obviously,  the  condensing  temperature  must  be 
higher  than  the  design  ambient  temperature.  The 
air  entering  the  condenser  has  its  temperature  in¬ 
creased  as  it  passes  through  the  condensing  surface 
and  finally  leaves  the  condenser  at  a  temperature 
which  is  approaching  the  condensing  temperature. 
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Good  design  practice  here  would  call  for  the  leaving 
air  temperature  to  approach  the  condensing  tempera¬ 
ture  by  approximately  three  to  seven  degrees  at  a  20 
deg.  temperature  difference  (TD).  A  larger  air  vol¬ 
ume  would,  of  course,  lessen  the  approach,  or  this 
can  be  accomplished  with  more  surface. 

With  the  desired  air  volume  determined,  the  en¬ 
gineer  will  select  the  particular  coil  to  be  used,  giv¬ 
ing  consideration  to  coil  tube  size,  fin  spacing,  coil 
face  area,  and  coil  depth  in  the  direction  of  air  flow. 
As  previously  mentioned,  fin  spacings  generally 
range  from  six  to  twelve  fins  per  inch.  With  the 
use  of  modern  rippled  fins,  it  appears  that  the  closer 
fin  spacings  actually  make  the  coil  less  less  prone  to 
become  quickly  fouled  by  dirt.  The  coil  face  veloci¬ 
ties  used  are  normally  in  the  range  of  500  to  800  feet 
per  minute.  The  final  determination  of  the  coil  depth 
also  is  related  to  the  air  velocity  and  the  fin  spacings 
selected.  All  of  these  variable  factors  must  be 
checked  with  the  brake  horsepower  requirement  of 
the  fan,  and,  thus  by  proper  consideration  to  each  fac¬ 
tor,  the  designer  produces  an  air-cooled  condenser 
which  meets  design  criteria  as  well  as  economic  re¬ 
quirements. 

Selection 

In  the  selection  of  the  proper  air-cooled  condenser 
for  a  specific  condition,  there  are  five  factors  which 
should  be  taken  into  consideration.  These  factors 
can  be  listed  as  follows: 

1.  The  compressor  capacity  (based  on  the  desired 
evaporator  temperature  and  desired  condensing 
temperature)  and  the  actual  condensing  tempera¬ 
ture  at  which  the  air-cooled  conden.ser  and  the 
compressor  will  balance.  At  this  point,  we  should 
give  serious  consideration  to  the  fact  that,  as  the 
condensing  temperature  increa.ses,  the  evaporating 
capacity  decreases  and  the  brake  horsepower  per 
ton  of  refrigerating  effect  increases  (Fig  ,3).  The 
owner  of  the  system  will  be  the  one  who  will  pay 
higher  power  bills  and  receive  less  capacity  if  the 
condensing  temperatures  are  excessive. 

When  the  air-cooled  condenser  is  selected  on 
the  basis  of  the  actual  compressor  capacity,  the 
compressor  can  operate  for  an  extended  period 
at  a  capacity  that  could  be  considered  higher  than 
the  design  capacity.  If  the  air-cooled  condenser 
is  selected  on  the  basis  of  the  design  load,  a 
compressor  which  has  a  capacity  greater  than 
the  design  load  will  balance  the  condenser  at  a 
higher  condensing  temperature  at  the  design 
ambient  temperature.  This  is  a  very  important 
consideration  which,  if  overlooked,  could  cau.se 
operating  difficulties.  As  an  example,  if  the  in¬ 
crease  in  compressor  capacity  is  so  great  that 
the  higher  condensing  temperature  results  in 
compressor  motor  overload  or  compressor  cycling 
on  high  head,  it  would  be  important  to  select 
the  next  larger  air-cooled  condenser. 

2.  The  proper  design  temperature  difference  is  ex¬ 
tremely  important  to  the  proper  selection  of  an 
air-cooled  condenser.  Weather  bureau  data  for 
the  area  concerned  should  be  studied  so  that  the 


Pig.  3.  As  condensing  temperature  increases,  condenser 
capacity  increases,  compressor  capacity  decreases,  and 
brake-horsepower  per  ton  of  refrigerating  effect  in¬ 
creases. 

proper  dry  bulb  temperature  is  selected  for  re¬ 
mote  outdoor  air-cooled  condensers.  The  maximum 
temperature  ever  encountered  in  the  area  need 
not  necessarily  be  used  as  the  design  temperature, 
but  it  certainly  is  in  order  to  use  the  maximum 
temperature  that  is  normally  encountered.  With 
the  proper  entering  air  temperature  determined, 
the  desired  condensing  temperature  can  be  found 
by  using  the  temperature  difference  (TD)  indi¬ 
cated  by  the  simple  calculation  TD  =  condensing 
temperature  —  entering  air  temperature.  The 
temperature  difference  normally  used  would  be 
from  10  to  30  deg.  However,  the  correct  TD  for 
a  particular  unit  .selection  is  based  on  the  desired 
condensing  temperature  and  the  entering  air  dry 
bulb  temperature. 

In  selecting  air-cooled  condensers  for  use  in 
areas  where  high  ambient  air  temperatures  are 
common,  it  should  be  obvious  that  the  selection 
must  be  made  on  a  small  temperature  difference. 
If  this  is  done  and  a  careful  check  of  the  com¬ 
pressor  condenser  balance  is  made,  there  is  no 
reason  why  an  air-cooled  condenser  system  cannot 
be  completely  satisfactory  from  a  performance 
and  economic  standpoint.  If  the  system  is  to 
operate  at  night  hours  only,  serious  consideration 
should  be  given  to  the  fact  that  the  dry  bulb 
temperatures  are  then  lower,  and,  therefore,  the 
condensing  unit  can  be  selected  to  operate  at 
lower  condensing  temperatures. 

3.  The  proposed  location  of  the  condenser  would 
have  an  effect  on  the  style  or  type  air-cooled 
condenser  selected.  If  the  unit  is  to  be  installed 
on  the  roof  of  a  low  building,  it  would  be  desirable 
to  use  a  horizontal  type  unit  with  vertical  air  flow. 
This  unit  arrangement  normally  has  a  much 
lower  height  dimension  which  then  gives  a  more 
pleasing  silhouette  on  a  low  building.  Some  loca¬ 
tions  of  the  condenser  would  require  a  vertical 
type  unit  with  horizontal  air  flow;  this  could  be 
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HBFM&BHANT  PIPING 

RBCOMMBNDATIONS 


Pig.  4.  Poor  arrangement  of  piping  to  condenser  on 
roof.  If  discharge  line  is  sized  for  peak  operation,  veloc¬ 
ity  at  reduced  loads  will  be  too  low  to  carry  oil  up 
through  the  coil.  If  discharge  is  sized  for  reduced  loads, 
excessive  pressure  drop  would  result  at  full  loads.  One 
method  of  correcting  this  is  to  size  discharge  line  for 
full  load,  install  an  oil  separator  at  the  bottom  of  the 
trap  near  the  compressor.  The  liquid  line  here  is  cor¬ 
rect  —  it  has  plenty  of  vertical  distance  between  con¬ 
denser  and  receiver. 


Fig.  5.  A  second  way  to  correct  the  piping  shown  in 
Pig.  4  is  to  run  two  aischarge  lines,  as  shown.  A  should 
be  sized  to  carry  oil  at  minimum  loads,  B  so  that  at  full 
loads  both  A  and  B  will  carry  oil. 


Rg.  6.  Where  the  condenser  and  compressor  are  on 
almost  the  same  level,  as  here,  the  problem  is  that  there 
may  be  poor  drainage  of  liquid  refrigerant  to  the  re¬ 
ceiver.  Be  sure  the  height  between  the  condenser  and 
rceiver  is  as  much  as  possible  with  no  traps  or  loops 
in  the  line,  and  with  as  much  pitch  as  possible  in  any 
horizontal  runs. 


Discharge  line 
i  Loop 


Condenser 


~J  (Receiver^ 


Compressor 


particularly  true  if  floor  mounting  space  were 
at  a  premium.  If  the  condenser  or  condensers  are 
located  on  the  roof  of  a  building,  give  considera¬ 
tion  to  the  ability  of  the  structure  to  carry  the 
added  load.  This  would  be  a  problem  especially 
where  several  large  condensing  units  might  be 
mounted  in  a  confined  area. 

4.  The  refrigerant  to  be  used  is  an  important 
selection  factor.  It  is  true  that  the  same  condenser 
can  normally  be  used  for  either  Refrigerant-12 
or  R-22,  but,  in  some  cases,  the  system  efficiency 
can  be  improved  by  using  a  condenser  which  has 
been  circuited  for  the  specific  refrigerant  to  be 


employed.  The  circuiting  itself  also  can  be  affected 
by  the  type  of  head  pressure  control  to  be  used, 
if  such  is  necessary. 

5.  In  selecting  a  condenser  for  multiple  refrigerant 
circuit  application,  it  is  necessary  that  several 
variables  be  given  consideration.  These  are:  (a) 
the  number  of  compressors  to  be  used,  with  their 
capacities  at  the  evaporator  temperature  required ; 
(b)  the  specific  heat  rejection  factor  (or  total 
heat  rejection  in  condenser)  for  each  compressor ; 
and  (c)  the  total  of  the  individual  condensing 
unit  capacities  which  will  determine  the  total 
condensing  unit  capacity  required. 
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Installation 

Air-cooled  condensers,  when  outdoor  mounted, 
should  always  be  located  in  an  area  where  there 
is  no  question  as  to  adequate  air  supply.  Air  supply 
can  become  a  problem  if  a  restricted  building  court 
area  is  being  considered  for  the  mounting  location. 
Generally,  the  condenser  should  be  so  mounted  that 
its  air  flow  is  in  the  direction  of  the  prevailing  wind. 
Wind  deflectors  are  provided  by  most  condenser 
manufacturers  as  an  optional  accessory  which  can 
be  used  if  strong  winds  can  normally  be  expected 
from  more  than  one  direction.  If  more  than  one 
unit  is  to  be  installed,  it  is  very  important  that  they 
be  properly  spaced  so  that  one  unit  would  not  be 
picking  up  the  discharge  air  from  another  unit.  If 
such  a  condition  existed,  it  obviously  could  cause 
increased  condensing  temperatures  on  the  unit  so 
affected. 

Once  the  exact  unit  locations  are  determined, 
proper  mounting  members  should  be  set,  and  the 
unit  then  securely  bolted  to  these  members.  The 
unit  must  be  level  so  that  the  refrigerant  will  prop¬ 
erly  drain  from  the  coil.  With  the  compressor  and 
receiver  locations  fixed,  it  now  will  be  necessary  to 
install  the  refrigerant  piping.  The  recommendations 
of  the  manufacturer  are  particularly  important  in 
this  area,  so  it  becomes  necessary  for  the  installer 
to  follow  these  recommendations  carefully  to  avoid 
future  operational  problems.  Line  sizing  must  be 
based  on  the  unit  capacities,  and,  with  this  as  a 
base,  the  sizing  should  follow  current  accepted 
standards. 

Three  Suggestions  as  to  Piping 

A  loop  should  be  provided  in  the  discharge  line 
near  the  compressor  before  rising  to  the  condenser. 
This  loop  prevents  the  possibility  of  refrigerant 
condensing  in  the  hot  gas  discharge  line  on  off  cycles 
from  draining  back  to  the  head  of  the  compressor. 
It  also  serves  as  an  oil  trap  to  prevent  oil  draining 
back  to  the  head  of  the  compressor.  Figures  4,  5,  6 
and  7  are  pre.sented  here  to  aid  in  correct  piping 
layout. 

Gravity  drainage  should  be  maintained  in  the 
liquid  line  from  the  condenser  to  the  receiver.  The 
sizing  of  this  line  is  important  as  gas  binding  can 
be  caused  by  undersized  liquid  lines  or  because  of 
traps  in  this  line.  Air,  or  other  non-condensables, 
also  induce  gas  binding. 

The  piping  should  be  installed  so  that  it  is  well 
supported  but  with  sufficient  flexibility  to  make  sure 
that  vibrations  from  the  compressor  or  condenser 
are  not  transmitted  to  the  building.  The  use  of  a 
muffler  in  the  discharge  line  is  sometimes  necessary 
to  dampen  hot  gas  pulsations. 

Control  of  Head  Pressure 

One  of  the  most  difficult  problems  with  air-cooled 
condensers  has  been  to  obtain  head  pressures  which 
are  high  enough  during  periods  of  low  outside  air 
temperatures  in  winter.  This  is  because  the  capacity 
of  an  air-cooled  condenser  is  directly  proportional 


Rg.  7.  Piping  where  two  condensers  are  used  with  one 
compressor.  In  this  case,  condensers  must  be  of  same 
capacity,  and  piping  run  to  each  should  be  of  identical 
length.  Note  loops  in  hot  gas  line  to  prevent  oil  and 
condensed  refrigerant  from  flowing  back  to  compressor. 


to  the  temperature  difference  between  the  unit’s 
condensing  temperature  and  the  ambient  tempera¬ 
ture.  The  unit,  as  previously  stated,  is  normally 
selected  on  the  basis  of  10  to  30  deg  temperature 
difference,  but,  during  winter  operation,  the  tem¬ 
perature  difference  may  increase  to  100  deg  so  that 
the  potential  capacity  of  the  condenser  may  be 
increased  by  five,  six  or  more  times. 

In  this  case,  in  order  to  maintain  a  balance  with 
the  compressor,  the  head  pressure  falls  off  badly. 
The  greatly  reduced  head  pressure  causes  the  opera¬ 
tion  of  the  system  to  be  affected.  With  the  reduced 
head  pressure,  the  pressure  drop  across  the  expan¬ 
sion  valve  may  easily  drop  so  low  that  the  valve 
will  have  insufficient  capacity  to  handle  the  evapora- 


Fig.  8.  Control  of  head  pressure  by  use  of  the  Seasontrol 
m^ulating  valve  which  controls  the  liquid  level  in  the 
condenser. 


All  CONBITIONING,  HEATING  AND  VENTILATING.  OCTOIEI.  lUI 


61 


SYSTEM  PRESSURE  DROP  WITH 
EVAPORATOR  LOAD 

System 

Under 

Design 

Conditions 

25  TON 

System 
with  Reduced 
Condensing 
Temperature 

Condensing  pressure  . 

.  125 

85 

Liquid  line  pressure  drop  .  . . . 

6 

6 

Pressure  at  expansion  valve  inlet 

119 

79 

Suction  pressure  . 

37 

37 

Suction  line  losses  . 

3 

3 

Coil  pressure  drop  . 

5 

5 

Distributor  pressure  drop  .  .  .  . 

17 

17 

Pressure  at  expansion 

valve  outlet  . 

62 

62 

Pressure  drop  available 

across  valve  . 

57 

17 

tor  load.  This  condition  can  readily  be  illustrated  by 
the  above  example. 

The  capacity  of  a  valve  rated  at  25  tons  would, 
at  a  57  psig  drop,  be  24.5  tons,  while  its  capacity 
at  17  psig  drop  would  be  only  16.0  tons. 

Note  that  the  thermal  expansion  valve  capacity 
is  over  50%  greater  at  the  higher  head  pressure. 
If  a  nominal  25  ton  valve  were  selected,  it  would 
not  have  .sufficient  capacity  under  conditions  en¬ 
countered  with  the  reduced  condensing  temperature. 
Expansion  valves  could  be  selected  to  handle  the 
variations  in  pressure,  or  the  preferred  method 
would  be  to  use  a  system  w’herein  the  head  pressure 
can  be  maintained  at  the  proper  level. 

The  control  of  head  pressure  can  be  maintained 
by  several  types  of  control.  These  main  types  of 
control  are  as  follows:  (1)  Cycling  fan  operation — 
with  single  sj>eed  fan  motor  or  with  two  speed  fan 
motor;  (2)  Multiple  fan  operation;  (3)  Control  of 
face  dampers  covering  the  face  of  the  condenser 
coil;  (4)  Inside  installation  of  the  condensing  unit, 
and  (5)  Control  of  the  liquid  level  in  the  condenser. 

In  addition  to  these  five  control  systems,  the  cen¬ 
trifugal  fan  type  unit  is  adapted  to  the  use  of  face 
and  by-pass  dampers  or  inlet  mixing  dampers.  The 
face  and  by-pass  method  permits  varying  the  air 
volume  through  the  condenser  coil,  while  the  use 
of  inlet  mixing  dampers  permits  the  mixing  of  out¬ 
side  air  and  recirculated  air  to  control  the  air  tem¬ 
perature  entering  the  coil. 

The  control  of  liquid  level  is  veiy  successfully 
accomplished  by  the  installation  of  a  normally-closed 
modulating  valve  in  the  liquid  line  between  the 
condenser  and  the  receiver.  See  Fig  8. 

With  this  particular  arrangement,  when  there  are 
low  temperature  ambients  and  a  low  head  pressure, 
the  modulating  valve  would  remain  closed  until  the 
coil  in  the  air-cooled  condenser  fills  with  sufficient 
liquid  to  hold  the  condensing  pressure  at  a  fixed 
minimum.  As  the  outside  temperature  rises,  the 
condensing  pressure  and  temperature  wdll  increase. 


causing  the  modulating  valve  to  open  and  reduce 
the  level  of  refrigerant  liquid  in  the  condenser  coil. 
As  the  outside  temperature  falls,  the  discharge 
temperature  and  pressure  also  tend  to  fall,  causing 
the  modulating  valve  to  close.  This  raises  the  level 
of  the  liquid  refrigerant  in  the  condenser  coil,  re¬ 
duces  the  condensing  surface,  and  re-establishes  the 
equipment  balance  at  the  setting  of  the  modulating 
valve. 

With  liquid  level  control,  it  is  necessary  materially 
to  increase  the  refrigerant  charge  in  the  system 
The  additional  charge  required  is  based  on  the 
minimum  air  temperature  entering  the  air-cooled 
condenser.  As  the  air  temperature  lowers,  the  re¬ 
frigerant  charge  increases.  This  additional  refrig¬ 
erant  charge  becomes  a  very  significant  factor  in 
low  temperature  areas.  In  fact,  it  can  require  a 
charge  as  much  as  six  or  seven  times  that  required 
for  summer  operation.  The  additional  charge  required 
for  a  specific  condenser  is  published  by  the  unit 
manufacturer.  It  becomes  important  to  make  sure 
that  the  refrigerant  receiver  is  sized  to  hold,  in 
summer,  all  of  the  additional  refrigerant  needed 
to  flood  the  condenser  in  winter.  The  receiver  should 
be  of  such  size  that  the  system  can  be  completely 
pumped  down. 

Another  practical  .system  for  maintaining  head 
pressure  is  to  control  the  air  flow  through  the  con¬ 
denser.  This  can  be  readily  accomplished  by  having 
modulating  face  dampers  installed  on  the  face  of  the 
coil.  These  dampers  would  normally  be  in.stalled 
on  the  entering  air  side  of  the  coil.  For  best  con¬ 
trol,  it  also  would  be  desirable  to  use  a  two  speed  fan 
motor  on  the  condenser.  The  controls  required  for 
such  a  system  basically  consist  of  a  modulating  type 
damper  motor,  an  end  switch,  and  a  pressure  control. 
The  sequence  of  control  would  be  approximately  as 
follows,  starting  with  the  fan  motor  off  and  the 
dampers  closed : 

1.  As  the  condensing  pressure  rises,  the  damper  mo¬ 
tor  permits  the  face  dampers  to  modulate  open  in 
direct  proportion  to  the  rise  in  pressure; 

2.  When  the  dampers  are  half  open,  the  end  .switch 
would  make  contact  to  start  the  fan  motor  on  slow 
speed ; 

3.  As  the  damper  reaches  a  full  open  position,  an  end 
switch  contact  is  made  which  puts  the  motor  into 
high  speed ; 

4.  If  the  ambient  air  temperature  begins  to  fall,  thus 
lowering  the  head  pressure,  the  controls  will  func¬ 
tion  in  reverse  manner  to  close  the  dampers  and 
reduce  the  fan  motor  speed,  and  so  on. 

When  properly  selected,  an  air-cooled  condenser 
will  operate  at  a  low  cost,  and  sometimes  at  a  lower 
cost  than  any  other  condensing  system.  The  out¬ 
standing  advantage  of  the  remote  air-cooled  con¬ 
denser  is  reduced  maintenance  because  of  the  sim¬ 
plicity  of  the  unit  and  the  complete  elimination  of 
water.  It  is  reasonable  to  predict  that  the  next  sev¬ 
eral  years  will  see  an  increasing  growth  in  the  use 
of  remote  air-cooled  condensers  for  air  conditioning 
and  refrigeration  applications. 
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Condensation  problem  is  solved  with  new  method  for 
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To  simplify  calculations  and  analyses  in  heating  and  ventilating 
design  for  indoor  heated  swimming  pools,  the  authors  developed 
a  series  of  tables  and  charts.  Part  2  of  a  two-part  series. 


TABLE  3  —  FAN  DATA  FOR  SWIMMING  POOLS 

Maintained  at  80  Deg  db,  60%  rh,  with  Pool  Water  at  75  deg, 
Room  Air  Velocity  of  30  fpm,  tor  Outside  Temperatures  from 
— 20  to  +20  deg. 


Pool  Water 

Approx.  Air 
to  Prevent 

Low-Speed 

Operation 

High-Speed 

Operation 

Surface  Area, 

Condensation, 

Sq  R 

Cfm 

1  Fan  Capacity,  Cfm** 

1 

1000 

450-550 

1800 

3600 

II 

2000 

900-1100 

3600 

7200 

II 

3000 

1350-1600 

4000 

8000 

15 

4000 

1800-2100 

4000 

8000 

20 

*  Indicates  approximate  difference,  in  grains,  between  space  and 
outside  air.  All  outside  temperatures  having  specific  humidies  less 
than  the  difference  between  the  room  specific  humidity  and  the 
differential  humidity  in  this  column,  and  which  is  less  than  80  deg, 
will  maintain  room  condition  of  80  db  and  60%  rh.  Diagram 
below  indicates  estimated  range  of  conditions. 

**  Two-speed  motors  are  provided  on  both  supply  and  exhaust 
fans;  the  high  speed  being  used  during  times  of  spectator  activity 
and  Spring  months. 


IN  PART  I  OF  THIS  ARTICLE*,  the  possibilities 
of  using  outside  air  of  lower  specific  humidity 
than  inside  air  to  maintain  adequate  comfort  condi¬ 
tions  and  control  condensation  were  explored.  How  a 
space  would  be  maintained  at  80  deg  F  and  60%  rh 
was  shown  by  example.  However,  it  is  important  to 
note  that  this  is  possible  only  when  outside  air  is 
available  at  80  deg  or  below  and  with  specific  humid¬ 
ity  below  design  inside  specific  humidity.  Otherwise, 
air  conditioning  is  required. 

This  article  covers  ventilation  only.  See  Table  3. 

From  the  formulas 

/95  +  0.425t;  , 

W  - - - j(A)  (p«,-Pa)  and 


1560  W  156  W 

CFM  = -  (misprinted - in  Part  I) 

ag  AG 

the  charts  given  in  Part  I  were  developed.  With  them, 
the  engineer  can  approximate,  quickly,  from  a  wide 
range  of  design  outside  conditions,  required  ventila¬ 
tion  air  quantities. 

Example  1  indicated  the  variability  of  required 
air  quantities: 


At  0  deg  outside,  CFM  = 


1560  W 

1560  X  83.5 

AG 

89 

At  50  deg  outside,  CFM  = 

1560 

1560  X  83.5 

AG 

65 

At  60  deg  outside,  CFM  = 

1560  W 

1560  X  83.5 

AG 


53 


1460 


=  2000 


=  2450 


To  satisfy  the  wide  range  of  requirements,  our 
office  has  standardized  on  fan  capacities  with  two- 


*  Air  Conditioning,  Heating  and  Ventilating,  May, 
1961,  pp  81-86. 
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Mean  radiant  temperature,  deg  F 


Pig.  6.  Chart  gives  inside 
wall  surface  temperatures  at 
various  outside  air  temper¬ 
atures  when  pool  air  temper¬ 
ature  is  held  at  80  deg  F. 


Rg.  5.  With  an  average 
skin  temperature  of  85  deg  F 
assumed,  the  straight-line 
curve  above  shows  how  heat 
loss  or  gain  from  the  skin, 
by  radiation,  varies  as  mean 
radiant  temperature  of  pool 
enclosure  changes.  For 
further  information  on  this 
subject,  see  References  7,  8, 
1 1 ,  and  1 5. 


Outside  temperature,  deg  F 
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speed  motors  for  various  outside  design  temperatures 
and  pool  water  surface  areas.  See  Table  3. 

Selection  of  Building  Components 

Solution  of  environmental  problems  occurring  in 
design  of  indoor  recreational  swimming  pools  re¬ 
quires  an  analysis  of  the  materials  of  construction 
and  their  proper  application.  Selection  of  outside 
walls,  roof  or  ceiling,  interior  walls  and  floor  con¬ 
struction  demands  close-coordination  of  architect  and 
engineer. 

Construction  elements  (walls,  roof,  floor,  etc.)  must 
be  so  selected  and  arranged  that  their  overall  coeffi¬ 
cient  of  heat  transfer  (17)  will  be  such  that: 

(а)  inside  surface  temperature  is  high  enough  to 
prevent  visible  condensation, 

(б)  temperature  and  vapor  pressure  drops  across 
each  constituent  part  does  not  incur  concealed  conden¬ 
sation  within  the  wall,  and 

(c)  a  mean  radiant  temperature  (MRT)  of  70  to 
75  deg  will  be  maintained  at  all  pool  surfaces,  includ¬ 
ing  water  surface.  This  will  keep  heat  loss  by  radia¬ 
tion  from  the  unclothed  swimmer  to  his  surround¬ 
ings  to  a  minimum,  avoiding  the  discomfort  of  chills 
associated  with  radiation  to  cold  surfaces. 

Comfort 

Studies  by  Keeton,  et  al,  Dubois  and  Hardy,  on 
comfort  ranges  for  nude  men  agree  on  an  optimum 
Effective  Temperature  of  75.  This  is  in  conformity 
with  the  recommended  inside  design  condition  of  80 
db  and  60%  rh. 

The  body  loses  heat  by  radiation,  convection,  evapo¬ 
ration  and  the  respiratory  process.  At  80  deg,  DuBois’ 
study  indicates,  losses  are  approximately  as  follows : 

Radiation  170  Btu  per  hr 

Convection  50  Btu  per  hr 

Evaporation  and  Respiration  100  Btu  per  hr 

320  Btu  per  hr 

It  was  found  also  that  skin  temperature  is  ap¬ 
proximately  90  deg  when  the  room  temperature  is  80 
deg.  Figure  5  shows  that  as  MRT  decreases,  body 
heat  loss  increases.  Therefore,  if  it  is  desired  to  main¬ 
tain  the  normal  balance  of  170  Btu  per  hr  loss  by 
radiation  at  80  deg,  it  is  important  to  keep  MRT  of 
surfaces  as  high  as  practical.  Using  an  average  body 
surface  temperature  of  85  deg  and  a  170  Btu  per  hr 
heat  loss,  an  MRT  of  75  deg  would  be  desirable. 

Pool  water  is  maintained  at  75  deg;  therefore,  its 
surface  temperature  is  75  deg.  Thus,  the  problem  is 
to  maintain  the  temperature  of  all  other  surfaces  at 
75  deg.  Figure  6  permits  the  estimation  of  the  re¬ 
quired  overall  coefficient  of  heat  transfer,  U,  at  vari¬ 
ous  outside  temperatures,  to  give  the  required  surface 
temj)erature.  At  0  deg  outside,  80  deg  inside,  and  75 
deg  surface  temperature  required.  Fig.  6  indicates 
that  U  must  be  0.10.  This  would  satisfy  both  (a)  and 


Fig.  7.  Variation  of  heat  loss  from  the  body  by  con¬ 
vection  with  changing  air  velocity. 


(c)  of  the  requirements  for  a  satisfactory  U  co¬ 
efficient  outlined  earlier. 

If  space  temperature  is  to  be  maintained  at  other 
than  80  deg,  U  can  be  calculated  from 


_  (Tj-T,)  (1) 

-  (fi-rj  (R,) 


where  =  Inside  air  temperature,  deg  F, 

T,  =  Required  surface  temperature,  deg  F, 
To  '=  Outside  air  temperature,  deg,  F,  and 
Rf  =  Inside  air  film  coefficient. 

Figure  7,  which  shows  how  body  heat  losses  in¬ 
crease  with  increased  air  velocity,  illustrates  the 
importance  of  keeping  air  motion  within  the  pool  to 
a  minimum. 

With  proper  MRT  and  minimum  air  motion,  only 
concealed  condensation  remains  to  be  checked. 


Properties  of  Wafer  Vapor 

Effective  condensation  control  requires  effective 
control  of  vapor  transmission.  Water  vapor  is  low- 
pressure  steam  and  behaves  like  a  perfect  gas  in  many 
respects,  expanding  and  contracting  to  fill,  exactly, 
the  space  in  which  it  is  confined.  The  maximum  (satu¬ 
ration)  amount  of  vapor  in  a  given  space  is  a  function 
of  temperature;  the  greater  the  temperature,  the 
greater  the  amount  of  vapor. 

The  more  vapor  in  a  given  space,  the  greater  is  its 
pressure.  Thus,  it  tends  to  migrate  from  regions  of 
greater  to  regions  of  lesser  concentration.  Rate  of 
flow  depends  on  the  pressure  differential  and  the  per¬ 
meability  of  the  structural  components. 

Water  vapor  is  formed  by  evaporation  from  the 
pool  surface.  If  pool  air  is  maintained  at  80  deg  and 
60%  rh,  the  vapor  pressure  in  the  space  above  the 
pool  is  0.6192  inches  of  mercury.  If,  outside,  the 
(design)  temperature  is  0  deg  and  100%  rh,  its  cor¬ 
responding  vapor  pressure  is  0.0376  inches  of  mer- 
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cury.  Hence,  the  driving’  force  causing  migration 
would  be  0.5816  inches  of  mercury,  or  38  pounds  per 
square  foot. 


Prevention  of  Concealed  Condensation 

Surface  condensation  is  prevented  when  a  f7-factor 
is  selected  that  maintains  inside  surfaces  above  the 
air  dew  point  temperature,  as  discus.sed  in  connection 
w'ith  Fig.  6  earlier. 

Concealed  condensation,  in  those  cases  where  it  is 
liable  to  occur,  can  be  prevented  by  enclosing  the 
pool  in  a  vapor-tight  envelope.  The  possibility  of  con¬ 
cealed  condensation  should  be  carefully  investigated, 
as  its  presence  causes  plaster  to  crack,  brick  to  de¬ 
teriorate,  roofs  to  buckle,  paint  to  blister,  and  metal 
structural  members  to  corrode.  Further,  many  types 
of  thermal  insulation  lose  their  insulation  value  if 
wetted. 

The  vapor  barrier  is  placed  on  the  warm  (room) 
side  of  any  insulation.  Temperature  drop  and  vapor 
pressure  drop  should  be  so  arranged  that  the  tempera¬ 
ture  at  all  points  in  the  structure  should  always  be 
above  the  dew  point  of  their  ambients. 

Types  and  applications  of  vapor  barriers  are  many 
and  complex.  The  reader  is  referred  to  the  bibliog¬ 
raphy  at  the  end  of  this  article  for  sources  of  infor¬ 
mation  on  types,  effectiveness,  and  application  of 
vapor  barriers.  It  should  be  understood,  as  explained 
earlier,  that  with  the  large  vapor  pressure  differen¬ 
tials  that  can  occur  across  the  insulation,  no  vapor 
barrier  will  be  effective  unless  its  joints  are  sealed 
tight,  with  no  gaps  or  openings  permitted. 

Typical  Specification 

Following  is  an  example  of  a  typical  specification 
utilized  by  the  office  of  Joseph  P.  Wohlpart  Asso¬ 
ciates  : 

Pool  System 

(a)  The  two-speed  exhaust  fan  shall  be  interlocked 
to  operate  in  conjunction  with  the  two-speed  supply 
fan.  When  the  relative  humidity  exceeds  the  setting 
of  a  room  humidistat,  the  supply  fan  and  exhaust  fan 
are  to  start  on  low  speed.  High  speed  operation  shall 
be  controlled  from  a  manual  switch.  When  the  fan  is 
running,  the  outside  air  damper  is  to  open  wide.  A 
duct  thermostat  downstream  of  the  preheat  coil  shall 
control  a  motorized  valve  to  maintain  a  constant  60- 
deg  preheat  temperature.  A  dual  thermostat  with  one 
bulb  in  the  outside  air  and  one  downstream  of  the 
reheat  coil  shall  modulate  an  automatic  steam  control 
valve  to  maintain  a  constant  fan  discharge  tempera¬ 
ture.  A  room  thermostat  located  in  the  pool  area 
shall  act  as  a  low  limit  to  facilitate  fast  warm-up. 
With  the  room  thermostat  satisfied,  the  reheat  valve 
shall  be  under  control  of  aforementioned  discharge 
controller.  When  the  fan  is  off,  the  reheat  valve  is  to 
go  closed  and  the  preheat  valve  open. 

(6)  A  central  clock  shall  automatically  switch  from 
day  (80-deg)  to  night  (75-deg)  cycles.  Room  thermo¬ 


stats  and  humidistats  are  to  be  of  the  lock-shield 
type,  and  shall  have  guards.  Thermostats  and  humidi¬ 
stats  in  pool  area  shall  be  treated  with  a  corrosion 
resistant  spray  to  prevent  rusting. 


Pool  Converter 

A  proportioning  thermostat  with  the  bulb  in  the 
water  discharge  line  leaving  the  converter  shall  con¬ 
trol  two  (2)  3"  motorized  steam  valves  in  sequence 
to  maintain  a  constant  predetermined  discharge  tem¬ 
perature.  In  addition,  install  a  second  thermostat  in 
the  suction  line  of  the  pool  recirculating  pump  which 
shall  operate  the  above  valves  should  the  recirculating 
water  temperature  be  decreased  to  a  predetermined 
low  limit. 


The  data  hereinbefore  presented  has  been  used  with 
satisfactory  results.  Only  through  an  interchange  of 
ideas  can  engineering  develop.  Therefore,  the 
authors  would  appreciate  any  comment,  or  the  relat¬ 
ing  of  any  experiences  on  this  subject  that  the  reader 
might  have  had. 
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The  Right  Impeller 


Will  Give  Lowest  Cost  Pumping 


HENRY  M.  POLLAK 

Development  Engineer,  Commercial  Pump  Department, 
IngersolURand  Company 


The  author  shows  that  low  net  positive  suction  head  and  high  efficiency 
are  often  incompatible  and  that  the  pump  specifier  has  a  choice  between 
open  or  closed  impellers  and  between  overloading  and  non-overloading 
impellers.  This  is  the  second  of  four  articles  on  pump  selection  by  Mr.  Poliak. 


is  generated  between  one  wall  rotating  with  the  shaft 
and  one  stationary  wall,  usually  the  casing. 

Closed  impellers  are  to  be  preferred  in  the  great 
majority  of  applications  facing  air  conditioning  engi¬ 
neers.  A  closed  impeller  requires  little  maintenance 
or  service  during  its  life.  Its  wearing  surfaces  are 


CENTRIFUGAL  PUMPS  embody  the  most  desir¬ 
able  characteristics  of  any  machine;  simplicity, 
few  moving  parts,  long  life,  ease  of  maintenance, 
minimum  repair,  and  low  cost.  Centrifugal  pumps  are 
nearly  always  the  least  expensive  means  to  move  liq¬ 
uids  and,  in  an  increasing  number  of  applications, 
the  least  expensive  to  move  solids.  Yet,  unless  proper 
care  is  taken  to  match  the  right  pump  and  impeller 
to  the  specific  job,  more  money  can  be  wasted  than 
is  saved. 

The  pump  impeller  must  be  matched  to  the  specific 
set  of  conditions  in  the  system  for  best  service  and 
lowest  pumping  costs.  Mechanically,  there  are  three 
areas  involved  in  selecting  the  right  impeller:  (1) 
open  or  closed  impellers;  (2)  overloading  or  non¬ 
overloading  impellers;  and  (3)  high  efficiency  or  low 
NPSH.  With  respect  to  the  liquid  itself,  there  are 
two  factors:  (1)  properties  of  the  liquid  to  be  pumped 
(its  viscosity,  specific  gravity  and  vapor  pressure); 
and  (2)  material  entrained  in  the  liquid — solids  or 
gases. 

Open  or  Closed  Impellers 

In  the  closed  impeller  type  pump.  Fig.  1,  the  head 
is  generated  between  two  confined  walls  rotating  with 
the  shaft.  In  the  open  impeller  type.  Fig.  2,  the  head 


Close 

machined 

clearance 


Rg.  I .  Closed  impeller  type  centrifugal  pump.  Head  is  Fig.  2.  Open  impeller  type  pump.  Head  is  generated 
generated  between  the  two  confined  rotating  walls.  between  the  rotaing  wall  and  the  stationary  wall. 
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Rg.  3.  Valve  positions  can  change  the  system  curve,  so 
that  it  is  difficult  to  determine  the  precise  operating 
conditions. 


less  critical  than  those  of  an  open  impeller  and,  with 
nominal  maintenance,  it  retains  its  original  efficien¬ 
cies  over  a  greater  portion  of  its  total  life.  Although 
the  closed  impeller  is  a  more  expensive  impeller  ini¬ 
tially,  savings  in  the  overall  pump  cost  can  more  than 
compensate  for  this.  Running  fits  and  clearances  in¬ 
crease  with  use,  but  efficiencies  do  not  drop  off  as 
rapidly  as  with  the  open  impeller. 

The  efficiency  of  an  open  impeller  is  dependent  upon 


maintaining  close  clearance  between  the  unshrouded 
side  of  the  vane  and  the  stationary  wall  that  forms 
the  other  side  of  the  head-generating  passage.  Any 
increased  clearances  result  in  large  leakage  losses  and 
hence  lower  efficiencies.  In  addition,  these  close  clear¬ 
ances  must  be  maintained  at  the  periphery  of  the 
impeller  where  erosion  and  wear  are  accelerated  due 
to  the  high  surface  speeds.  Leakage  on  a  closed  im¬ 
peller,  on  the  other  hand,  is  controlled  closer  to  the 
impeller  hub. 

The  relatively  rapid  loss  of  efficiency  can  be  over¬ 
come  to  some  extent  by  providing  the  open  impeller 
with  some  method  of  axial  adjustment.  This  also  re¬ 
quires  a  good  maintenance  program.  Few  specifying 
engineers  can  control  the  periodiic  servicing  and  care¬ 
ful  adjustments  necessary  to  keep  open  impeller 
pumps  operating  at  peak  efficiency.  Therefore,  specify 
open  impellers  only  where  they  are  absolutely  essential. 

Open  impellers  are  generally  required  to  handle 
liquids  with  entrained  solids,  especially  if  these  solids 
have  a  pronounced  clogging  tendency.  An  open  im¬ 
peller  can  handle  paper  stock,  sewage,  and  other  simi¬ 
lar  mixtures  that  would  quickly  clog  a  closed  impeller. 
If  for  some  reason  entrained  solids  do  become  wedged 
against  the  impeller  vanes,  an  open  impeller  lends 
itself  to  cleaning  more  readily  than  a  closed  impeller. 

Non-Overloading  Impellers 

At  times,  it  may  be  difficult  to  determine  the  exact 
operating  conditions  that  a  system  will  impose  on  a 
pump.  Most  commonly  this  is  because  various  valves 
in  the  system  may  be  opened  or  partially  or  fully 
closed.  The  valve  positions  change  the  system  curve, 
as  shown  in  Fig.  3. 

In  addition,  the  pump  might  be  frequently  switched 
from  one  piping  system  to  another  by  valving.  Suc- 


Rg.  4.  Pump  curves  for  a  given  pump  with  four  different  impeller  diameters.  See  text  and  Fig.  5. 
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Pig.  5.  Curves  for  the  same  pump  as  in  Fig.  4  but  with  different  impellers.  See  text. 


tion  and  discharge  conditions  and  even  the  character¬ 
istics  of  the  fluid  can  be  changed  as  the  pump  is 
switched  back  and  forth.  To  obtain  the  desired  flexi¬ 
bility  and  prevent  the  pump  from  becoming  over¬ 
loaded,  a  pump  with  a  non-overloading  impeller  should 
be  selected. 

There  are  two  ways  to  obtain  a  non-overloading 
pump:  (1)  Specify  a  non-overloading  impeller  for  the 
pump;  or  (2)  Specify  a  motor  whose  horsepower  is 
equal  to  or  greater  than  the  maximum  horsepower  re¬ 
quired  by  the  pump;  this  technique,  however,  is  an 
expensive  way  to  get  a  non-overloading  pump.  For 
example,  the  pump  performance  in  Fig.  4  with  the 


Fig.  6.  The  impeller  represented  by  Curve  A  is  non¬ 
loading  as  the  brake  horsepower  reaches  a  maximum  and 
does  not  increase  with  increased  capacity.  Note  that  on 
curve  B,  a  standard  pump  curve,  the  brake  horsepower 
increases  continuously  to  the  maximum  capacity  of  the 
pump. 


7-inch  impeller  would  be  non-overloading  with  a  25 
hp  motor.  For  a  condition  of  170  gpm  at  200  ft,  selec¬ 
tion  of  the  same  pump  with  non-overloading  perform¬ 
ance,  shown  in  Fig.  5,  could  dictate  a  7^/4 -inch  diame¬ 
ter  impeller  but  a  maximum  of  only  15  brake  horse¬ 
power,  however. 

By  initially  specifying  a  non-overloading  impeller, 
the  pump  manufacturer  can  supply  a  pump  with  a 
much  smaller  motor  so  that  the  entire  unit  is  less 
expensive  initially  and  less  expensive  to  operate.  To 
be  non-overloading,  the  brake  horsepower  curve  must 
reach  a  maximum  at  a  certain  capacity  and  then  level 
off  and  not  increase  with  increased  capacity.  Gener¬ 
ally,  the  manufacturer  can  produce  a  non-overloading 
pump  by  designing  an  impeller  with  fewer  vanes, 
with  a  smaller  angle  at  outlet  of  the  individual  vanes 
(greater  wrap  to  the  individual  vanes)  or  with  a 
smaller  discharge  width.  This  is  not  something  that 
can  be  done  after  a  pump  is  installed,  but  must  be 
taken  into  consideration  in  the  initial  design  of  the 
unit. 

Non-overloading  pumps  are  a  form  of  safety  factor. 
As  with  other  safety  factors,  don’t  get  carried  away 
by  them.  All  of  the  previously  mentioned  changes 
inflict  a  rapid  deterioration  of  both  the  delivery  and 
head  generated  by  a  given  diameter  impeller,  as 
shown  in  Fig.  6.  This  will  result  in  the  selection  of  a 
larger  diameter  impeller  for  a  given  system.  The 
units  are  often  somewhat  less  efficient  and  can  cost 
more  to  operate  than  a  standard  impeller. 

High  Efficiency  or  Low  NPSH 

As  was  mentioned  in  the  previous  article  in  this 
series,  to  match  a  system  with  a  low  NPSH  (net  posi¬ 
tive  suction  head),  it  is  generally  necessary  to  buy 
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TABLE  I.  SPECIFIC  GRAVITY  AND  VISCOSITY  OF  VARIOUS  LIQUIDS 


Liquid 

Temp 
deg  F 

Specific 
gravity 
(at  Temp  1 ) 

Temp 
deg  F 

Kinematic 

viscosity, 

centistokes 

1  (at  Temp  2) 

Kinematic 

viscosity, 

SSU 

(at  Temp  2) 

Automobile  crankcase  oils 

SAE  10 

60 

.88-94 

130 

90-120 

SAE  20 

60 

.88-94 

130 

— 

120-185 

SAE  30 

60 

.88-94 

130 

— 

185-225 

SAE  40 

60 

.88-94 

130 

— 

225-400 

SAE  50 

60 

.88-94 

210 

— 

80-105 

SAE  60 

60 

.88-94 

210 

— 

105-125 

SAE  70 

60 

.88-94 

210 

— 

125-150 

Beer 

60 

I.OI 

68 

— 

32  (est) 

Benzol  (benzene) 

68 

.879 

68 

.744 

— 

Brine,  calcium  chloride,  25% 

60 

1.23 

60 

— 

39 

Brine,  sodium  chloride,  25% 

60 

1.19 

60 

— 

34 

Refrigerant  1 1 

70 

1.49 

70 

.32 

— 

Refrigerant  12 

70 

1.33 

70 

.21 

— 

Refrigerant  21 

70 

1.37 

70 

.27 

— 

Fuel  oil.  No.  1 

60 

.82-95 

100 

— 

30-40 

No.  2 

60 

.82-95 

100 

— 

35-50 

No.  3 

60 

.82-95 

100 

— 

55  max 

No.  5 

60 

.82-95 

100 

— 

60-450 

No.  6 

60 

.82-95 

122 

— 

430-2900 

Gasoline,  typical  (a) 

60 

.74 

60 

.88 

— 

|b) 

60 

.72 

60 

.64 

— 

(c) 

60 

.68 

60 

.46 

— 

Kerosene 

60 

.78.82 

68 

— 

35 

Water  (fresh) 

60 

1.0 

60 

I.l 

31.5 

Water  (sea) 

60 

1.03 

60 

— 

31.5 

a  slower  speed,  larger,  more  expensive  pump.  But, 
sooner  or  later,  someone  will  offer  you  an  impeller 
with  a  low  NPSH  in  a  nice  neat  package  operating  at 
3450  rpm.  Will  it  work?  Yes,  it  is  quite  possible.  How¬ 
ever,  you  will  end  up  paying  for  this  nice  neat  pack¬ 
age  every  minute  the  pump  is  running. 

Low  required  NPSH  is  obtained  (for  a  given 
diameter  impeller)  by  opening  up  the  impeller  eye  to 
cut  down  on  the  inlet  velocity,  among  other  things. 
On  a  given  diameter  impeller,  opening  the  eye  results 
in  shortening  the  flow  path.  As  the  flow  path  is  short¬ 
ened,  efficiency  can  drop,  the  head  is  often  reduced, 
and  the  capacity  frequently  drops  off. 

Low  NPSH  and  high  efficiency  are  quite  often 
incompatible.  It  is  frequently  much  less  expensive  in 
the  long  run  to  alter  the  system  to  provide  greater 
available  NPSH  than  to  require  low  NPSH  for  the 
impeller.  Of  course,  there  are  some  conditions,  such 
as  condensate  return,  where  it  is  impossible  to  obtain 
anything  but  a  low  NPSH.  Under  such  conditions  the 
loss  in  efficiency  must  be  tolerated. 

Liquid  Characterisfics 

Most  common  characteristics  of  the  liquid  that 
exert  influence  on  proper  impeller  selection  are  en¬ 
trained  gases  or  solid  particles;  viscosity  of  the  liq¬ 
uid  ;  specific  gravity  and  vapor  pressure  of  the  liquid. 
Some  of  these  are  of  concern  to  heating  and  air  con¬ 
ditioning  engineers  while  others  are  of  occasional 
interest. 


Viscosity  and  specific  gravity  are  in  the  latter  cate¬ 
gory.  Although  they  are  important,  it  is  rare  that  air 
conditioning  engineers  would  be  concerned  with  vis¬ 
cosities  much  out  of  the  normal  range  of  30  to  50 
S.S.U.  As  viscosity  goes  up,  the  efficiency,  head  and 
capacity  of  the  pump  is  decreased.  Naturally,  the 
pump  horsepower  goes  up.  Tables  are  available  from 
the  Hydraulic  Institute  to  show  the  corrections  nec- 
e.ssary. 

Specific  gravity  of  various  liquids  encountered  by 
air  conditioning  engineers  may  vary  considerably. 
Water,  naturally  is  1.0;  gasoline,  kerosene  and  fuel 
oils  are  considerably  less  than  this;  while  liquids  used 
in  refrigeration  can  be  20  to  30%  heavier  than  water 
(see  Table  1).  The  horsepower  varies  directly  with 
the  specific  gravity  of  the  liquid  being  pumped. 
Merely  calculate  the  system  using  w'ater  and  make  the 
correction. 

Of  greater  concern  is  the  effect  of  volatile  liquids 
on  the  net  positive  suction  head.  This  subject  is  so 
vast  that  only  a  word  of  caution  can  be  given  in  pass¬ 
ing.  Refrigerants,  gasoline,  kerosene,  and  fuel  oils 
vaporize  readily  at  normal  temperatures  and  pressure. 
As  the  temperature  of  the  liquid  goes  up  so  does  the 
vapor  pressure — lowering  the  available  NPSH  consid¬ 
erably  and  contributing  to  cavitation,  vapwr  binding 
and  loss  of  prime. 

Next  month  Mr.  Poliak  shows  how  to  make  up  your  mind 
on  such  matters  as  mountings,  single  or  double  suction, 
stuffing  boxes,  mechanical  seals. 
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ACHY  REFERENCE  SECTION 


TABLE 

1  —  DATA  FOR 

ESTIMATING  WATER  REQUIREMENTS 

] 

Rxture 

Fixture  Units 

Pipe  Sizes,  Inches 

Remarks 

Water 

1  Waste  . 

1  i 

Waste  j 

1  Trap 

j  Vent 

'  Cold 
Water 

1  Hot 
Water 

W«f*r  Clos«t  (Pvt.)  ... 

6 

6 

4 

— 

2 

l'/4 

'/2 

Watw  Clo««t  (Public) 

10 

6 

4 

— 

2 

l'/4 

'/2 

H.W.  required  with  bed 

pan  washer  hose  only 

Lavetory  . 

2 

1 

l'/2 

l'/2 

l'/2 

'/2 

'/2 

Urinal  . 

10 

5 

2 

— 

l'/2 

1 

— 

Skowar  . 

4 

2 

3FD 

3 

— 

'/2 

'/2 

Patient  Bath  (Pub.)  .  .  . 

4 

2 

2 

2 

— 

'/2 

'/2 

Patient  Bath  (Pvt.)  . 

2 

2 

2 

2 

— 

'/2 

'/2 

Drinking  Fountain 

1 

'A 

l'/4 

l'/4 

l'/4 

'/2 

— 

Sitx  Bath  . 

4 

2 

2 

2 

— 

'/2 

'/2 

Clinical  Sink 

IOC  w. 

6 

4 

— 

— 

l'/4 

¥4 

4H.W. 

Janitor's  Sink 

3 

3 

3 

3 

l'/2 

¥4 

% 

Scrub  Sink  . 

4 

3 

2 

2 

l'/2 

¥4 

¥4 

2,  3  or  4  place  sink 

Single  Sink  for  Misc.  Hospital  Use 

3 

7 

l'/2 

l'/2 

l'/2 

V2 

'/2 

Double  Sink  for  Misc.  Hospital  Use 

4 

2 

2 

2 

*  l'/2 

% 

% 

Laboratory  Sink 

2 

2 

l'/2 

l'/2 

'  l'/2 

'/2 

'/2 

Use  3-inch  waste  for 

island  type  sink 

Ice  Machine  . 

1 

1 

2  FD 

2 

— 

¥4 

— 

Plaster  Sink  . . 

4 

2 

2 

2 

l'/2 

¥, 

% 

Use  with  plaster  trap 

X-Ray  Tank 

4 

2 

l'/2 

l'/2 

l'/2 

'/2 

'/2 

Based  on  18  x  30  x  22- 

inch  tank 

Bed  Pan  Sanitizer . 

10 

6 

3 

3 

2 

1 

— 

'/l-inch  STM  Connection 

Floor  Kitchen  Sink  .  . 

4 

2 

2 

2 

l'/2 

¥4 

¥4 

Use  with  Food  Waste 

Grinder 

Dental  Unit . 

1 

1 

^4 

— 

— 

'/2 

— 

Unit  requires  gas  and 

compressed  air 

Autopsy  Table 

4 

2 

•'/2 

l'/2 

l'/2 

'/2 

'/2 

Animal  Area  Sinks 

4 

2 

2 

2 

l'/2 

¥4 

% 

Hose  Station  . 

4 

2 

3  FD 

3 

— 

'/2 

'/2 

Cup  Sink  . 

1 

1 

l'/2 

l'/2 

l'/2 

'/2 

— 

^HE  MOST  IMPORTANT  PROBLEM  for  the  de- 
signer  of  hospital  plumbing  systems  is  that  of 
water  supply.  The  modern  hospital  with  its  variety 
of  new  equipment  requires  large  volumes  of  water  at 
pressures  which  will  guarantee  uninterrupted  service 
under  normal  emergencies. 

If  it  is  at  all  possible,  potable  water  should  be  sup¬ 
plied  from  two  separate  sources,  each  separately  fed, 
to  guarantee  an  ample  amount  of  water  in  case  of 
failure  of  the  primary  supply.  If  this  is  not  possible, 
extra  storage  facilities  should  be  considered  at  a  rate 
of  20  gal  per  bed.  Where  it  is  necessary  to  make 
connections  with  non-potable  water  systems,  such  as 
for  fire  protection,  backflow  preventers  should  be 
used. 


Preliminary  Estimates 

In  the  early  stages  of  design  it  is  important  to 
make  estimates  as  to  the  amount  of  water  required 
for  operation.  A  good  estimate  is  that  each  hospital 
bed  will  require  220  gal  of  water  per  bed  per  day 
with  no  laundry  services  or  300  gal  per  bed  per  day 
if  a  laundry  is  included.  Peak  loads  usually  occur 
during  the  hours  just  before  noon.  During  these 
hours  the  demand  will  probably  reach  22  gal  of  water 
per  bed  per  hour  with  no  laundry  or  30  gal  per  bed 
per  hour  with  a  laundry.  (It  should  be  noted  that 
the  minimum  demand  during  night  hours  is  3  gal 
per  hour.)  To  get  an  estimate  of  the  instantaneous 
demand  figure  in  gallons  per  minute,  use  twice  the 
peak  hourly  demand  and  divide  by  60  minutes.  This 
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TABLE  2  —  APPROXIMATE  CAPACITY  OF  PUMPS 
For  Hydro-Pneumatic  Water  Supply  System 

Number  of  Rxtures 

1  Gpm  per  Fixture 

1-30 

0.90 

31-75 

0.76 

76-150 

0.63 

151-300 

0.54 

301-600 

0.45 

601-1000 

0.40 

over  1000 

0.38 

TABLE  3  — 

BRANCH 

PIPE  SIZING  GUIDE 

1 

Nominal  Pipe  { 

Maximum  Number  of  Fixture  Units 

Size,  Inches 

Cold  Water* 

Hot  Water 

'/2 

_ 

5 

% 

— 

12 

1 

— 

21 

l'/4 

10 

37 

l'/2 

20 

69 

2 

74 

172 

2'/, 

109 

222 

3 

544 

624 

4 

1250 

1250 

*  If  no  flush  valves  are  included 
figures  Indicated  for  hot  water. 

In  the  group 

of  fixtures,  use 

TABLE  4— HOT  WATER  DEMAND.  FIXTURES 

Typo  of  Fixture  I  Hot  Water  Demand,  Gph 


Lavatoriet,  private .  2 

Lavatories,  semi-private  .  4 

Lavatories,  public .  8 

Bathtubs,  semi-private .  30 

Bathtubs,  public  .  45 

Showers,  private  .  10 

Showers,  semi-private  .  20 

Showers,  public  .  50 

Showers,  hydro-therapeutic  .  400 

Sinks,  janitor's .  20 

Sinks,  hospital  .  15 

Sinks,  clinical  .  10 

Sinks,  laboratory  .  5 

Sinks,  kitchen  .  20 

Sinks,  pot  .  50 

Dishwasher,  small  .  85 

Dishwasher,  medium  .  200 

Dishwasher,  large  .  430 

Washer,  glass  .  35 

Washer,  can  .  50 

Bath,  arm  .  35 

Bath,  leg  .  100 

Bath,  Hubbard  .  500 

Bath,  continuous  flow  .  165 

Bath,  siti  .  30 

Coffee  urns .  20 

Steam  table  .  II 

Bain  Marie  .  20 

Warming  oven  .  200 


will  aid  in  estimating  the  size  of  service  necessary 
as  well  as  the  size  of  the  water  meter. 

Later  in  design,  more  careful  determinations 
should  be  made,  using  the  numbers  and  types  of  fix¬ 
tures.  Table  1  is  based  on  a  water  demand  fixture 
unit  of  three  gallons  per  minute  and  should  be  used 
with  the  simultaneous  use  curves  shown  in  most 
plumbing  codes. 

Where  it  is  necessary  to  use  a  hydro-pneumatic 
system  for  either  part  or  all  of  the  water  supply, 
capacity  of  pumps  may  be  estimated  from  Table  2. 

Size  of  tank  may  be  estimated  by  assuming  the 
tank  will  hold  a  10-min  supply  and  that  two-thirds 
of  the  tank  will  be  air  and  one-third  will  be  water. 
Again,  these  figures  are  for  estimating  only  and 
more  careful  determinations  should  be  made  as  the 
job  progresses. 

In  making  piping  layouts,  careful  consideration 
should  be  given  to  flexibility.  Piping  should  be  ar¬ 
ranged  and  valved  in  a  manner  which  does  not  re¬ 
quire  shutting  down  large  areas  during  maintenance 
periods.  The  hospital  should  be  broken  down  into 
various  areas  and  each  area  should  be  valved  sepa¬ 
rately.  Branches  to  groups  of  fixtures  should  also 


be  valved  separately.  Loops  are  desirable  because 
they  allow  branches  to  be  fed  from  two  directions. 
In  sizing  pipe  lines,  the  fixture  unit  method  should 
be  used  to  determine  quantities  of  water  required. 
A  velocity  of  5  feet  per  second  is  desirable.  Branches 
to  groups  of  fixtures  may  be  sized  from  Table  3. 

Hot  Water  System 

The  design  of  the  hot  water  system  is  very  impor¬ 
tant  and  should  be  planned  carefully.  A  quick  esti¬ 
mate  of  the  amount  of  hot  water  required  can  be  had 
by  assuming  that  one-half  of  water  demand  estimated 
previously  will  be  hot  water  and  one-half  cold  water. 

Once  the  numbers  and  types  of  fixtures  can  be  de¬ 
termined,  more  accurate  calculations  can  be  made 
using  Table  4. 

Gallon  per  hour  data  that  are  obtained  from 
Table  4  can  be  used  to  determine  more  accurately  the 
sizes  of  heaters  required.  Heaters  should  be  selected 
to  provide  a  great  deal  of  flexibility,  as  hot  water  de¬ 
mands  vary  greatly  during  the  day.  Another  reason 
for  flexibility  is  to  guarantee  uninterrupted  service 
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TABLE  5  —  HOT  WATER  DATA.  HYDRO-THERAPY 

Type  of  Equipment 

1  Number  of  Procedures  per  Hour 

Showers 

4 

Immersion  tanks 

2 

Bath,  leg 

2 

Bath,  arm 

2 

Bath,  sitz 

3 

in  case  of  failure  of  one  of  the  heaters.  If  instan¬ 
taneous  type  water  heaters  are  used,  (they  should  be 
considered  only  in  very  special  cases)  a  figure 
can  be  had  by  doubling  the  gph  figure  and  dividing 
by  60  minutes.  If  storage  type  heaters  are  used,  the 
heating  coils  should  be  sized  so  that  hourly  make-up  is 
possible  with  one  heater  out  of  service.  Also,  in  siz¬ 
ing  storage  type  heaters,  a  utilization  factor  of  50% 
should  be  used,  as  all  of  the  fixtures  will  not  be  in 
operation  at  the  same  time.  Storage  capacity  should 
be  based  on  60%  of  total  peak  demand  in  gallons  per 
hour.  Hot  water  recirculating  pumps  may  be  sized 
by  allowing  one  gpm  for  each  20  hot-water-supplied 
fixtures. 

Modern  hospital  laundries,  using  new  equipment, 
required  about  five  gallons  of  water  per  pound  of 
laundry,  60%  of  which  will  be  hot  water.  Designs 
should  be  based  on  full  operation  as  this  is  usually 
the  case  on  Monday  mornings  after  an  accumulation 
of  week-end  dirty  laundry. 

Kitchen  load  estimates  can  be  based  upon  a  normal 
of  1.37  gal  hot  water  per  person  per  meal.  This  in¬ 
cludes  normal  temperature  water  for  general  use  and 
high  temperature  water  for  .sanitizing  use.  The 
kitchen  will  probably  be  run  for  two  6-hour  periods 
with  4  hours  between. 

To  determine  the  amount  of  hot  water  for  hydro¬ 
therapy,  first  obtain  the  numbers  and  sizes  of  equip¬ 
ment  to  be  used.  For  sizing  hot  water  heaters,  the 
number  of  procedures  per  hour  may  be  obtained 
from  Table  5. 

Hot  water  line  sizing  is  done  in  the  same  manner 
as  for  cold  water.  However,  hydro-therapy,  kitchen 
and  laundry  areas  .should  be  treated  separately  and 
gpm  figures  for  these  areas  should  be  added  to 
gpm  figures  for  other  fixtures  to  obtain  an  overall 
figure.  Supply  lines  to  hydro-therapy  tanks  should 
be  sized  by  first  obtaining  the  quantity  of  water,  in 
gallons,  required  for  filling.  Next,  estimate  the 
amount  of  time,  in  minutes,  for  filling.  Finally, 
with  these  figures,  and  with  a  velocity  of  6  fps,  but 
not  more  than  8  fps,  determine  the  line  sizes.  Table 
6  indicates  the  maximum  lengths  of  various  hot 
water  lines  that  may  be  installed  without  circulating 
lines  and  is  based  on  a  volume  in  the  pipe  of  approxi¬ 
mately  2.5  gallons. 


TABLE  6— HOT  WATER  BRANCH  LENGTHS 
That  may  Be  Installed  Without  Circulating  Lines* 


Nominal  Branch  Pipe 

Size,  Inches 

Maximum  Length  of 
Run,  Feet 

'/2 

150 

y4 

90 

1 

50 

l'/4 

30 

l'/2 

23 

*  Based  on  volume  of  water 

in  branch  of  approximately  2.5  gal. 

TABLE  7  —  FLOW  IN  SEWERS 
For  Estimating  Sanitary  Drainage  System 


Sewer  Dia.,  Inches 

1  Flow,  Cu  R  per  Sec* 

6 

0.4 

8 

0.7 

10 

1.2 

12 

1.7 

15 

2.6 

18 

3.7 

21 

4.9 

24 

6.4 

27 

8 

30 

12 

36 

14 

*  Based  on  a  mean  velocity  of  2  fps. 


TABLE  8  —  DATA  FOR  SIZING  DRAINAGE  STACKS* 


Diameter  of 

Drain,  Inches 

Maximum  Number  of  Rxture  Units 

Horizontal  Branch 

1  Vertical  Stack 

2 

4 

10 

2'/2 

6 

20 

3 

10 

50 

4 

60 

265 

5 

160 

500 

6 

350 

1200 

8 

1050 

3000 

10 

1950 

4700 

12 

3300 

7200 

*  For  use  where  local  codes  do  isot  apply. 

Sanitary  Drainage 

Sizes  of  sanitary  drains  can  be  estimated  from  in¬ 
formation  previously  determined.  This  can  be  done 
by  taking  the  estimated  peak  hourly  demand  of  water 
and  dividing  by  27,000,  giving  a  value  in  cubic  feet 
per  second.  An  estimate  can  be  made  as  to  size  of 
sewer  required  from  Table  7,  which  is  baaed  on  a 
mean  velocity  of  2  fps. 
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TABLE  9  —  DATA  FOR  SIZING  BUILDING  DRAIN* 

Slope  of  Building  Drain,  Inches  per  R 

Ve  I  141^ 

Maximum  Number  of  Fixiure  Units 


2  .  13  21  26 

2'/2  .  16  24  31 

3  .  20  27  36 

4  .  180  216  250 

5  .  390  480  575 

6  .  700  840  1000 

8  .  1600  1920  2300 

10  .  2900  3500  4200 

12  .  4600  5600  6700 


*  For  use  where  local  codes  do  not  apply- 


Diameter  of 
Drain,  Inches 


The  first  step  in  the  design  of  the  hospital  sanitary 
system  is  to  make  piping  layouts.  Pipe  should  be  run 
as  straight  as  practicable  and  with  as  few  offsets 
as  possible.  Fixture  unit  rating  should  be  assigned 
to  each  fixture  as  indicated  in  Table  1.  From  these 
fixture  unit  ratings,  and  with  the  aid  of  Table  8,  it 
is  possible  to  size  horizontal  branches  and  vertical 
stacks ;  however,  where  local  codes  are  available,  they 
should  be  used  for  all  waste  and  vent  piping. 

To  determine  the  size  of  the  building  drain,  total 
the  fixture  unit  ratings  of  all  the  vertical  stacks  and 
horizontal  branches,  not  previously  added,  and  apply 
them  to  Table  9. 

Where  local  codes  are  not  available,  the  size  and 
maximum  length  of  vents  for  soil  and  waste  stacks 
may  be  determined  from  Table  10. 


TABLE  10  — 

DATA  FOR  SIZING  VENT  STACKS* 

! 

1 

j 

Diameter  of  Vent,  Inches 

Diameter  of 
Soil  or  Waste 
Stack,  Inches 

1  Number  of 
Fixture 

U  nits  1 

l'/4  1  l'/2 

J  2  1 

2'/2  1 

3 

1  4 

1  5 

1  6  1 

8 

Maximum  Length  of  Vent,  Feet 

l'/4 

'/2 

225 

l'/2 

4 

300 

l'/2 

6 

225 

2 

4 

175 

2 

6 

125 

2 

8 

75 

2'/2 

6 

175 

300 

2'/2 

10 

100 

400 

2'/2 

20 

60 

240 

3 

12 

80 

320 

3 

30 

35 

135 

400 

3 

50 

25 

100 

300 

4 

18 

50 

150 

350 

4 

50 

30 

90 

200 

4 

120 

18 

50 

130 

500 

4 

265 

18 

50 

130 

500 

5 

50 

40 

100 

400 

5 

120 

25 

60 

240 

5 

350 

10 

25 

100 

300 

5 

500 

10 

25 

100 

300 

6 

100 

40 

160 

480 

6 

210 

20 

80 

240 

6 

550 

10 

40 

120 

300 

6 

1200 

10 

40 

120 

300 

8 

175 

40 

120 

300 

8 

500 

25 

75 

180 

750 

8 

1000 

15 

45 

NO 

450 

8 

2500 

10 

30 

75 

310 

8 

3000 

10 

30 

75 

310 

*  For  use  where  local  codes  do  not  apply. 
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TABLE  1 1  —  DATA  FOR  SIZING  SEWAGE  EJECTORS 


Tofal  Riture  Units 

_ l_ 

Inflow  to  Basin,  Gpnn 

ISO 

80 

250 

100 

370 

120 

500 

140 

630 

160 

775 

180 

920 

200 

1070 

220 

1225 

240 

1550 

280 

1900 

320 

2250 

360 

2650 

400 

3000 

440 

3400 

480 

3800 

520 

4250 

560 

4700 

600 

5100 

640 

5600 

680 

6050 

720 

6550 

760 

7050 

800 

In  hospitals  where  drainage  by  gravity  is  impos¬ 
sible,  basins  with  sewage  ejectors  will  have  to  be  pro¬ 
vided.  A  duplex  arrangement  should  be  provided 
with  each  ejector  capable  of  handling  the  total  load 
into  the  basin.  The  basin  must  be  vented  and  the 
size  should  be  based  on  the  total  flow  into  the  basin. 
A  determination  of  the  size  of  each  ejector  can  be 
made  from  the  Table  11,  which  is  based  on  calculated 
simultaneous  flow  of  the  fixtures. 

Storm  sewers  may  be  sized  in  accordance  with 
Tables  12  and  13. 

Oxygen  Systems 

Central  oxygen  systems  must  provide  a  continu¬ 
ous,  uninterrupted  supply  of  oxygen  to  the  hospital 
piping  system.  This  is  always  accomplished  by  pro¬ 
viding  a  primary  supply  as  well  as  an  emergency 
stand-by  supply. 

Some  of  the  areas  requiring  oxygen  are:  patient 
bedrooms,  operating  rooms,  nurseries,  emergency 
rooms,  labor  rooms,  delivery  rooms,  recovery  rooms 
and  flame  photometry  rooms. 

If  the  supply  is  located  outside  the  hospital,  the 
S3rstem  should  be  valved  where  it  first  enters  the 
building.  There  should  be  no  other  valves  between 
this  point  and  the  branch  to  the  operating  rooms. 


TABLE  12  —  DATA  FOR  SIZING  HORIZONTAL 
STORM  DRAINS* 


1 

Diameter  of 
Drain,  Inches 

Slope 

of  Drain,  Inches  per 

Foot 

'/8 

1  ^  V4~~ 

1  ~  '/2  ~ 

! 

j  Maximum  Roof  Area  That  Can  B 
1  Sq  R 

0  Drained, 

3 

822 

1,160 

1,644 

4 

1,880 

2,650 

3,760 

5 

3,340 

4,720 

6,680 

6 

5,350 

7,550 

10,700 

8 

11,500 

16,300 

23,000 

10 

20,700 

29,200 

41,400 

12 

33,300 

47,000 

66,600 

15 

59,500 

84,000 

119,000 

*  For  use  where  local  codes  do  not  apply. 


TABLE  13  —  DATA  FOR  SIZING  LEADERS  AND 
CONDUCTORS* 


Diameter  of  Leaders 
and  Conductors,  Inches 

Maximum  Roof  Area  Thar 
Can  Be  Drained,  Sq  R 

2 

720 

2'/2 

1,300 

3 

2,200 

4 

4,600 

5 

8,650 

6 

13,500 

8 

29,000 

*  For  use  where  local  codes  do  not  apply. 

Each  operating  room  should  be  valved  separately; 
with  the  valve  located  in  the  corridor  outside  the 
operating  room.  Patient  areas  should  be  valved  at 
the  nurses’  station  controlling  the  area. 

An  alarm  should  be  installed  to  indicate  when  the 
primary  supply  has  switched  to  the  emergency  stand¬ 
by  supply.  An  additional  alarm  should  indicate  when 
the  pressure  in  the  system  has  dropped  below  50  psi. 
Locate  alarms  at  a  point  where  24-hour  surveillance 
is  possible.  Normally,  the  hospital  switchboard  is 
the  preferred  location.  Consideration  should  be  given 
to  placing  an  additional  alarm  in  the  superintendent’s 
office.  All  alarms  should  be  audible  as  well  as  vi.sual. 

The  average  rate  of  flow  at  each  outlet  is  8  liters 
per  minute.  However,  when  oxygen  tents  are  first 
being  filled,  this  rate  may  go  as  high  as  15  liters  per 
minute.  Systems  should  be  designed  using  8  liters 
per  minute  with  a  use  factor  as  follows : 
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TABLE 

14 —  data  for  sizing  oxygen  supply  piping 

Oxygen 

Flow, 

Liters 

'/2 

1  ¥4 

1  1 

Nominal  Pipe  Size,  Inches 

1  l'/4  1  l'/2  1  2  1  2'/2  1 

Pressure  Drop  per  100  R  of  Pipe,  Psi 

1  3  1  4 

per  Min 

50 

0.04 

100 

0.16 

125 

0.25 

150 

0.33 

0.04 

175 

0.48 

0.06 

200 

0.63 

0.07 

250 

0.99 

0.1 1 

300 

1.41 

0.16 

0.04 

400 

2.51 

0.29 

0.07 

500 

3.92 

0.45 

0.1 1 

750 

1.02 

0.24 

1000 

1.80 

0.42 

0.13  0.05 

1250 

2.81 

0.66 

0.21  0.09 

1500 

1.05 

0.95 

0.30  0.12 

2000 

0.67  0.22  0.05 

2500 

J.83  0.34  0.08 

3000 

4000 

5000 

7500 

1.19 

2.11 

3.30 

0.49 

0.88 

1.36 

3.10 

0.1 1 

0.20 

0.32 

0.71 

0.06 

0.10 

0.22 

0.09 

10,000 

1.27 

0.40 

0.16 

15,000 

2.82 

0.89 

0.35 

0.08 

20.000 

5.00 

1.58 

0.63 

0.15 

25,000 

2.47 

0.98 

0.23 

30,000 

3.55 

1.40 

0.31 

40,000 

2.48 

0.59 

50,000 

3.90 

0.92 

Number  of  Outlets 

Percent  Usage 

mercury.  Pumping  unit  consists  of  two  vacuum 

1-  3 

100% 

producer  pumps,  each  sized  to  handle  the  entire  (or 

4-12 

76% 

at  least  two-thirds)  load  of  the  system,  a  receiver. 

13-20 

50% 

and  necessary  controls.  Separate  pumping  units 

21-40 

33% 

should  be  used  for  the  hojipital  clinical  and  laboratory 

41  or  more 

25% 

systems. 

The  piping  system  may  be  sized  from  Table  14. 
Total  pressure  drop  to  the  farthest  outlet  should  be 
not  more  than  five  pounds. 

Vacuum  Systems 

A  central  vacuum  system  is  desirable  in  hospitals ; 
first,  to  provide  the  surgeon  with  a  means  of  con¬ 
tinuous  removal  of  fluids  from  an  incision  during  an 
operation;  second,  for  post-operative  drainage  in  pa¬ 
tient  areas;  and  third,  in  the  laboratories  for  clean¬ 
ing  delicate  apparatus  and  for  transferring  liquids 
and  gases  from  one  container  to  another. 

Vacuum  pumping  units,  located  usually  in  either 
the  basement  or  the  penthouse,  provide  an  uninter¬ 
rupted  suction  pressure  of  from  15  to  20  inches  of 


When  the  pumping  unit  is  located  in  the  basement, 
the  horizontal  piping  from  the  vacuum  drop  (the 
vertical  pipe  to  the  room  outlet)  should  pitch  down¬ 
ward  toward  the  receiver.  When  the  pumping  unit  is 
located  in  the  penthouse,  the  horizontal  branch  piping 
from  the  vacuum  drops  should  pitch  downward  toward 
the  vertical  riser  going  to  the  penthouse,  so  that  any 
liquids  entering  the  system  will  flow  toward  the  ver¬ 
tical  riser.  Each  outlet  should  be  placed  in  a  box, 
recessed  into  the  wall,  so  that  the  outlet  can  be  re¬ 
moved  and  the  vertical  drop  quickly  rodded  clean. 

Cleanouts  are  very  important  in  the  piping  system. 
Each  connection  should  be  made  with  a  cross  rather 
than  a  tee,  and  a  removable  cap  should  be  placed 
at  the  odd  opening.  Drip  pockets  should  also  be 
provided  at  the  base  of  each  vertical  riser. 
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TABLE  15  —  VACUUM 

1  DEMAND  IN  HOSPITALS 

Volume  per 

Percent  of 

Location  of  Outlet 

Outlet,  Cfm  j 

Simultaneous  Use 

Operatin9  room 

2.0 

100 

Laboratory 

1.0 

40 

Pharmacy 

1.0 

40 

Patient  room 

1.0 

20 

Recovery  room 

1.0 

100 

Labor  room 

1.0 

20 

Bronchography 

1.0 

100 

Dental  unit 

10 

20 

Emergency  room 

2.0 

100 

Delivery  room 

2.0 

100 

Cystoscopy  and  Urology 

1.0 

40 

Eye,  ear,  nose  and  throat 

1.0 

20 

Decompression 

2.0 

100 

Frozen  sections 

1.0 

20 

Suspect  nursery 

1.0 

40 

Autopsy  room 

2.0 

100 

Treatment  and  examinating  rooms  1.0 

20 

Table  15  is  useful  in  sizing  the  pumping  units  as 
well  as  the  piping  system. 

The  piping  system  may  be  sized  from  Table  16  by 
keeping  the  total  pressure  drop  to  the  farthest  outlet 
to  not  more  than  5  inches  of  mercury. 

Compressed  Air  Systems 

Compressed  air  is  used  primarily  in  the  labora¬ 
tories  and  pharmacy.  However,  the  development  of 
new  equipment  and  techniques  has  expanded  its  use 
to  areas  such  as  nurseries,  delivery  rooms,  solution 
rooms,  needle  rooms,  dental  rooms,  cystoscopy  and 
urology  rooms,  fluoroscopy  rooms,  EEG  rooms,  lec¬ 
ture  rooms,  incinerator  rooms  and  plumbing  shops. 

Equipment  necessary  to  produce  the  SO-psi  pressure 
required  consists  of  a  duplex  compressor  and  receiver 
set,  together  with  the  necessary  controls.  Again,  as 
a  means  of  providing  uninterrupted  service,  two  com¬ 
pressors,  each  designed  to  carry  the  entire  load  should 
be  selected. 

Since  most  of  the  outlets  require  only  from  5  to  15 


TABLE 

16  — DATA  FOR  SIZING  VACUUM  PIPING 

Air  1 

Nominal  Pipe  Size, 

Inches 

Flow, 

%  1 

1  1 

l'/4 

1  «'/2  1 

2  1 

2'/2 

I  3  1 

4 

Cfm 

Pressure  Drop  per  100  Ft  of  Pipe,  Inches  Hg 

1 

.002 

2 

.008 

.002 

3 

.016 

.004 

4 

.024 

.006 

.002 

5 

.036 

.008 

.002 

6 

.048 

.012 

.004 

7 

.060 

.016 

.004 

8 

.076 

.020 

.006 

9 

.092 

.024 

.008 

10 

.110 

.028 

.010 

.004 

15 

.240 

.060 

.018 

.008 

.002 

20 

.416 

.104 

.030 

.014 

.004 

25 

.640 

.162 

.044 

.022 

.006 

.002 

30 

.920 

.234 

.064 

.030 

.008 

.002 

35 

.318 

.082 

.040 

.010 

.004 

40 

.420 

.104 

.050 

.014 

.004 

.002 

45 

.530 

.124 

.062 

.016 

.006 

.002 

50 

.650 

.148 

.074 

.020 

.006 

.003 

60 

.200 

.100 

.026 

.010 

.004 

70 

.270 

.132 

.036 

.012 

.005 

.002 

80 

.350 

.176 

.050 

.016 

.006 

.002 

90 

.440 

.214 

.062 

.020 

.008 

.002 

100 

.520 

.260 

.076 

.024 

.010 

.003 

125 

.780 

.380 

.110 

.034 

.014 

.004 

150 

.560 

.138 

.046 

.020 

.006 

175 

.660 

.178 

.060 

.026 

.008 

200 

.840 

.224 

.076 

.032 

.008 
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TABLE  17  — 

DATA  FOR  SIZING  COMPRESSED  AIR 

Nominal  Pipe  Size,  Inches 

PIPING 

Air  ! 

How, 
Cfm 

_ '/2  .1 

I 

1 

1  I'A  1 

l'/2  I 

2  1 

-  -  2,/ 

1  3” 

1  Pressure  Drop  per  100  R  of  Pipe.  Psi 

5 

0.81 

0.18 

0.05 

10 

3.23 

0.73 

0.20 

0.05 

15 

7.27 

1.63 

0.45 

0.10 

20 

1.30 

2.90 

0.79 

0.18 

0.08 

25 

4.53 

1.24 

0.29 

0.13 

30 

6.47 

1.79 

0.41 

0.18 

35 

8.89 

2.43 

0.57 

0.25 

40 

11.58 

3.17 

0.74 

0.33 

45 

4.01 

0.93 

0.41 

0.1 1 

50 

4.92 

1.15 

0.51 

0.14 

60 

7.14 

1.66 

0.73 

0.20 

70 

9.70 

2.25 

0.99 

0.26 

0.10 

80 

12.70 

2.94 

1.30 

0.35 

0.14 

90 

3.73 

1.65 

0.44 

0.17 

100 

4.60 

2.03 

0.55 

0.21 

no 

5.57 

2.46 

0.66 

0.25 

120 

6.63 

2.93 

0.78 

0.30 

130 

7.78 

3.44 

0.92 

0.36 

0.1 1 

140 

9.01 

3.99 

1.07 

0.42 

0.13 

ISO 

10.36 

4.59 

1.22 

0.47 

0.15 

160 

1 1.80 

5.21 

1.40 

0.54 

0.17 

170 

5.89 

1.60 

0.61 

0.19 

180 

6.62 

1.77 

0.68 

0.22 

190 

7.36 

1.96 

0.77 

0.24 

200 

8.15 

2.18 

0.85 

0.26 

psi  pressure,  a  separate  line  with  a  P.R.V.  should 
be  used  to  service  these  outlets.  Outlets  requirin^r 
higher  pressures  may  be  serviced  w'ith  a  separate 
line  from  the  receiver. 

Line  sizes  should  be  based  on  each  outlet  requiring 
one  cubic  foot  per  minute  of  air.  Hospital  outlets 
should  be  sized  with  a  100%  utilization  factor  and 
laboratories  and  pharmacy  outlets  should  have  a 
utilization  factor  of  50%.  Table  17  can  serve  as  a 
ready  means  of  sizing  the  piping  sistem  by  limiting 
the  pressure  drop  in  the  system  to  5  psi. 

Natural  Gas  Systems 

Low  pre.ssure  natural  gas  is  supplied  to  hospitals 
for  use  in  laboratories,  kitchens,  incinerator  rooms 
and  flame  photometry  rooms.  The  pressure  at  the 
meter  is  usually  0.6  inches  of  water  column  and  the 
system  should  be  designed  for  a  delivery  of  0.4  inches 
w.c.  at  the  fixtures. 

Great  care  should  be  taken  in  the  design  of  the  pip¬ 
ing  system.  Pipes  should  always  be  pitched,  with  a 
dirt  pocket  provided  at  each  low  point.  Vertical  ris¬ 
ers  should  also  have  dirt  pockets  at  their  bases.  Ac¬ 
cess  panels  should  be  placed  for  easy  cleaning  of  the 


dirt  pockets.  Pipes  should  never  be  run  in  concealed 
locations  where  leaks  will  not  be  noticed,  nor  should 
they  ever  be  run  underground  unless  they  are  placed 
inside  a  vented  duct.  Pipes  should  not  be  run  in 
air  handling  ducts. 

Laboratory  areas  should  be  valved  separately  tc 
facilitate  shutdowns.  The  branch  to  the  flame 
photometer  should  contain  a  double  check  valve  to 
prevent  oxygen  from  entering  the  gas  system. 

In  sizing  the  gas  system,  it  is  necessary  to  obtain 
gas  requirements  for  the  kitchen  and  incinerator 
from  the  manufacturers  of  the  equipment  to  be  used 
Laboratory  outlets  should  be  sized  on  the  basis  of  7 
cfh  per  burner  wdth  a  utilization  factor  of  50% 
The  piping  system  may  be  sized  from  Table  18  by 
keep  the  total  pressure  drop  in  the  system  to  0.2 
inches  w.c. 

Floor  Drains 

The  designer  should  give  very  careful  considera¬ 
tion  in  determining  which  areas  should  be  protected 
with  floor  drains.  Flushing  rim  type  floor  drains 
should  be  used  in  morgue,  autopsy,  animal,  urology 
and  cystoscopy  rooms.  Flushing  is  accompli.shed 
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TABLE 

18  —  DATA  FOR  SIZING  NATURAL  GAS  PIPING 

Gas 

How, 

Nominal  Pipe  Size, 

Inches 

Vi 

1  % 

1  1 

1  l'/4  1 

l'/2  1 

2  1 

3  1 

1  4 

Clh 

i 

Pressure  Drop  per  100  Ft  of  Pipe,  Inches  w.c. 

5 

.01 

10 

.04 

15 

.08 

.01 

20 

.15 

.02 

25 

.23 

.03 

30  . 

.33 

.04 

.01 

40 

.59 

.07 

.02 

50 

.94 

.12 

.03 

.01 

75 

.25 

.06 

.02 

100 

.45 

.11 

.03 

.01 

125 

.69 

.17 

.05 

.02 

150 

I.IO 

.24 

.08 

.03 

175 

.33 

.11 

.04 

.01 

200 

.44 

.14 

.05 

.01 

250 

.68 

.21 

.08 

.02 

300 

.99 

.31 

.13 

.03 

350 

.42 

.17 

.04 

400 

.55 

.22 

.05 

500 

.87 

.34 

.08 

.01 

750 

.78 

.19 

.02 

1000 

.34 

.04 

.01 

1250 

.53 

.07 

.02 

1500 

.79 

.09 

.02 

2000 

.17 

.04 

3000 

.40 

.09 

through  a  remotely  located  flush  valve,  the  water  sup¬ 
ply  for  which  should  be  protected  with  a  vacuum 
breaker.  The  following  list  is  an  indication  as  to 
what  type  of  floor  drain  may  be  used  in  the  various 
roMns  in  the  hospital.  However,  the  writer  does  not 
mean  to  indicate  that  each  of  the  following  rooms 
should  have  a  floor  drain;  only  that  if  the  designer 
feels  one  is  necessary,  he  should  consider  the  one 
which  is  indicated.  The  final  determination  should 
be  based  on  the  size  of  the  room,  its  intended  u.se  and 
maintenance  of  the  trap  seal.  Floor  drains  in  out-of- 
the-way  locations  where  trap  seal  maintenance  is 
difficult  should  be  equipped  with  an  acceptable  re¬ 
sealing  device.  Where  membraned  floors  are  re¬ 
quired,  clamping  flanges  should  be  provided. 


1.  Toilet  Room — Ground  Floor:  Cast  iron  floor  drain 
with  double  drainage  flange,  6-inch  diameter 
white  metal  adjustable  strainer,  4-indi  outlet. 


2.  Toilet  Room — Above  Ground  Floor:  Cast  iron 
floor  drain  with  double  drainage  flange,  6-inch 
diameter  white  metal  adjustable  strainer,  2-inch 
outlet 


3.  Toilet  Room — Psychiatric:  Cast  iron  floor  drain 
with  double  drainage  flange,  6-inch  diameter 
white  metal  adjustable  strainer  with  grate  se¬ 
cured  by  vandal  proof  screws,  3-inch  outlet. 

4.  Janitor^s  Closet:  Cast  iron  non-clog  triple  drain¬ 
age  floor  drain  with  double  drainage  flange, 
white  metal  9-inch  round  top  and  grate,  round 
perforated  sediment  bucket  with  integral  auxili¬ 
ary  drainage  rim,  4-inch  outlet. 

5.  Utility  Room:  Cast  iron  floor  drain  with  double 
drainage  flange,  6-inch  diameter  white  metal  ad¬ 
justable  strainer,  2-inch  outlet. 


6.  Shower  Stalls:  Cast  iron  floor  drain  with  double 
drainage  flange,  flashing  clamps,  adjustable  white 
metal  non-clog  strainer  with  sediment  bucket, 
2-inch  outlet. 
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7.  Floor  Kitchen:  Cast  iron  floor  drain  with  double 
drainage  flange,  6-inch  diameter  white  metal  ad¬ 
justable  strainer,  3-inch  outlet. 

8.  Suh-Sterile  Area:  Cast  iron  floor  drain  with 
double  drainage  flange,  6-inch  diameter  white 
metal  adjustable  strainer,  3-inch  outlet. 

9.  Plaster  Room:  Cast  iron  non-clog  triple  drainage 
floor  drain  with  double  drainage  flange,  white 
metal  9-inch  round  top  and  grate,  round  per¬ 
forated  sediment  bucket  with  integral  auxiliary 
drainage  rim,  3-inch  outlet. 


10.  Urology  and  Cystoscopy:  Cast  iron  floor  drain 
with  porcelain  enameled  interior,  double  drain¬ 
age  flange,  flashing  clamp,  white  metal  flushing 
rim  top  and  loose  set  wide  bar  grate,  4-inch  out¬ 
let. 


11.  Pharmacy:  Cast  iron  floor  drain  with  double 
drainage  flange,  6-inch  diameter  acid  resisting 
adjustable  top,  3-inch  outlet. 

12.  Manufacturing :  Cast  iron  floor  drain  with  double 
drainage  flange,  6-inch  diameter  white  metal  ad¬ 
justable  top,  3-inch  outlet. 

13.  Bulk  and  Alcohol  Storage:  Cast  iron  floor  drain 
with  double  drainage  flange,  6-inch  diameter 
white  metal  adjustable  top,  3-inch  outlet. 

14.  Laboratones:  Cast  iron  floor  drain  with  double 
drainage  flange,  6-inch  diameter  acid  resisting 
adjustable  top,  3-inch  outlet. 

15.  Hydrotherapy:  Cast  iron  “Super-Flo”  floor  drain 
with  double  drainage  flange,  weepholes,  white 
metal  7-inch  round  top  and  anti-tilting  grade, 
4-inch  outlet. 

16.  Animal  Area:  Cast  iron  floor  drain  with  porcelain 
enameled  interior,  double  drainage  flange,  flash¬ 
ing  clamp,  white  metal  flushing  rim  top  and  loose 
set  wide  bar  grate,  4-inch  outlet. 

17.  Washing  and  Sterilizing:  Cast  iron  floor  drain 
with  double  drainage  flange,  6-inch  diameter 
white  metal  adjustable  top,  3-outlet. 

18.  Photographic  Laboratory  and  Dark  Room:  Cast 
iron  floor  drain  with  double  drainage  flange,  6- 
inch  diameter  white  metal  adjustable  strainer, 
3-inch  outlet. 

19.  Plumbing  Shop:  Cast  iron  non-clog  triple  drain¬ 
age  floor  drain  with  a  double  drainage  flange, 
9-inch  round  cast  iron  top  and  grate,  round 
perforated  sediment  bucket  with  integral  auxili¬ 
ary  drainage  rim,  4-inch  outlet. 

20.  Paint  Shop:  Cast  iron  extra  deep  volatile  liquids 
intercepting  floor  drain  with  anchor  flange,  auxili¬ 
ary  vent  connection,  removable  solid  sediment 


bucket,  funnel  shaped  integi'al  seal  with  integral 
recessed  rim  fitted  with  heavy  duty  grate,  inte¬ 
gral  deep  "P”  trap  and  flush  floor  cleanout,  4-inch 
outlet. 


21.  Morgue  and  Autopsy  Room:  Cast  iron  floor  drain 
with  porcelain  enameled  interior,  double  drain¬ 
age  flange,  flashing  clamp,  white  metal  flushing 
rim  top  and  loose  set  wide  bar  grate,  4-inch  out¬ 
let. 


22.  Rubbish  and  Incinerator  Room:  Cast  iron  non¬ 
clog  triple  drainage  floor  drain  with  double  drain¬ 
age  flanfe,  9-inch  round  cast  iron  top  and  grate, 
round  perforated  sediment  bucket  with  integral 
auxiliary  drainage  rim,  4-inch  outlet. 


23.  Soiled  Linen  Room:  Cast  iron  non-clog  triple 
drainage  floor  drain  with  double  drainage  flange 
9-inch  round  brass  top  and  grate,  round  per¬ 
forated  sediment  bucket  with  integral  auxiliary 
drainage  rim,  4-inch  outlet. 


24.  Elevator  and  Dumbuxiiter  Pits:  Cast  iron  end 
type  drain  with  vertical  grate,  anchor  flange,  4- 
inch  side  outlet. 


25.  Mechanical  Equipment  Room — General:  Cast  iron 
floor  drain  with  double  drainage  flange,  weep¬ 
holes,  bottom  outlet,  round  top  and  deep  set  trac¬ 
tor  grade,  4-inch  outlet. 


26.  Mechanical  Equipment  Room — Special  Waste 
Sink:  Cast  iron  drain  with  round  top  having  stir¬ 
rups  for  drain  lines  at  surface,  drain  sump  with 
recessed  flat  grate,  4-inch  outlet. 

27.  Kitchen — General:  Cast  iron  non-clog  triple 
drainage  floor  drain  with  with  double  drainage 
flange,  white  metal  9-inch  round  top  and  grate, 
round  perforated  sediment  bucket  with  integral 
auxiliary  drainage  rim,  3-inch  outlet. 

28.  Kitchen — At  Kettles:  Cast  iron  non-clog  triple 
drainage  floor  drain  with  double  drainage  flange, 
white  metal  round  top  and  grate,  round  per¬ 
forated  sediment  buck^  with  integral  auxiliary 
drainage  rim,  4-inch  outlet.  The  drainage  from 
these  floor  drains  should  be  connected  to  a  grea.se 
interceptor. 

29.  Kitchen  —  Potato  Peeler:  Cast  iron  drain  with 
double  drainage  flange,  12-inch  x  12-inch  square 
top,  sediment  bucket,  3-inch  outlet. 

30.  Kitchen  —  Refrigeration  Machine  Room:  Cast 
iron  drain  with  round  top  having  stirrups  for 
drain  lines  at  surface,  drain  sump  with  recessed 
flat  grate,  4-inch  outlet. 

31.  Tunnels:  Cast  iron  floor  drain  with  double  drain¬ 
age  flange,  round  top,  deep  set  tractor  grate, 
4-inch  caulk  outlet. 
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32.  Areatoay:  Cast  iron  area  drain  with  double  drain¬ 
age  flange,  weepholes,  round  top,  bottom  outlet, 
round  dome  loose  set  grate,  4-inch  caulk  outlet. 

33.  Laundry  —  General:  Cast  iron  non-clog  triple 
drainage  floor  drain  with  double  drainage  flange, 
white  metal  9-inch  round  top  and  grate,  round 
perforated  sediment  bucket  with  integral  aux¬ 
iliary  drainage  rim,  4-inch  outlet. 

34.  Laundry  —  Trenches:  Cast  iron  torrential  type 
drain  with  deep  sump,  large  flange,  large  dome, 
sediment  stop,  6-inch  caulk  outlet. 

35.  Drain  for  Glove  Washer,  Syringe  Washer  and 
Photography  Print  Washer:  Cast  iron  floor  drain 
with  double  drainage  flange,  weepholes,  7-inch 
polished  brass  adjustable  funnel  strainer,  3-inch 
outlet. 

36.  Locker  Room:  Cast  iron  floor  drain,  with  double 
drainage  flange,  6-inch  diameter  white  metal 
adjustable  strainer,  3-inch  outlet. 

37.  Sterilizer  Recess  Room:  Cast  iron  floor  drain 
with  double  drainage  flange.  Weepholes,  7-inch 
cast  iron  adjustable  funnel  strainer,  3-inch  out¬ 
let. 


Lavatory  and  Sink  Trim 

Modem  hospitals  require  a  very  large  variety  of 
lavatories  and  sinks  to  do  the  many  jobs  necessary 
for  its  operation.  Special  considerations  should  be 
given  to  the  selection  of  the  trim  for  these  sinks  and 
lavatories.  Selection  should  be  based  on  maintaining 
sanitary  conditions  as  well  as  the  various  techniques 
which  will  be  employed.  In  accordance  with  the  latest 
thinking,  blade  handles  for  wrist  action  should  be  at 
least  6  inches  long.  This  will  guarantee  more  sani¬ 
tary  conditions.  The  writer  has  deliberately  avoided 
the  use  of  elbow  action  as  he  feels  more  satisfactory 
results  can  be  had  with  either  wrist  or  foot  action. 
Pop-up  type  wastes  should  also  be  avoided,  except 
in  employee  areas,  as  they  do  nothing  more  than 
create  unsanitary  conditions.  All  spouts  should  be 
anti-hose  unless  provided  with  a  suitable  vacuum¬ 
breaking  device. 

Table  19  may  be  used  as  a  guide  in  determining 
what  type  of  spout  and  action  to  use. 
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TABLE  19  —  GUIDE  TO  SELECTION  OF  SPOUTS  AND  ACTIONS  FOR  HOSPITAL  LAVATORIES  AND  SINKS 


Location 

T 

Type  of 
Spout 

!  Type  of 

Action 

Location 

1 

Type  of  ■  Type  of 

Spout  Action 

_ _ 1 

NURSING  DEPARTMENT 

Pharmacy 

Laboratory  Gooseneck  Vertical 

Patient  Toilet  Room 
Patient  Toilet  Room — Isolation 
Utility  Room 
Treatment  Room 
Medicine  Room 
Lavatory  in  Floor  Kitchen 
Sink  in  Floor  Kitchen 
Nurses  Toilet  Room 
Floor  Laboratory 


Gooseneck 

Wrist 

Gooseneck 

Knee 

Gooseneck 

Wrist 

Gooseneck 

Wrist 

Gooseneck 

Wrist 

Gooseneck 

Foot 

Sink  Faucet 

Wrist 

Lavatory  Supply 

Hand 

Laboratory  Gooseneck 

Vertical 

Hand 


NURSERY 


Nursery 

Gooseneck 

Foot 

Suspect  Nursery 

Gooseneck 

Foot 

Examination  and  Treatment 

Gooseneck 

Foot 

Premature  Nursery 

Gooseneck 

Foot 

Formula  Room 

Gooseneck 

Foot 

Labor  Room 

Gooseneck 

Foot 

SURGICAL 

Scrub  Room 

Gooseneck  with 

Knee 

Sub-sterile  Room 

Spray  Head 

Sink  Faucet 

Wrist 

Clean  Up  Room 

Sink  Faucet 

Wrist 

Frozen  Sections  Room 

Laboratory  Gooseneck 

Vertical 

Surgical  Supply  Room 

Gooseneck 

Hand 

Wrist 

Work  Room 

Sink  Faucet 

Wrist 

Cystoscopic  Room 

Gooseneck  with 

Knee 

Fracture  Room 

Spray  Hoad 

Sink  Faucet 

Wrist 

Recovery  Room 

Gooseneck 

Foot 

CENTRAL  SUPPLY 

Work  Room 

Sink  Faucet 

Wrist 

Solutions  Room 

Sink  Faucet 

Wrist 

Needle  &  Syringe  Room 

Sink  Faucet 

Wrist 

Glove  Room 

Gooseneck 

Wrist 
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neering  and  a  member  of  the  national  organization's 
Hospital  Plumbing  Standards  Committee. 


Manufacturing 

Gooseneck 

Hand 

Wrist 

EMERGENCY  DEPARTMENT 

Observation  Bedroom 

Gooseneck 

Foot 

Utility  Room 

Gooseneck 

Foot 

Operating  Room 

Gooseneck  with 

Knee 

D.O.A.  Room 

Spray  Head 

Gooseneck 

Wrist 

Examination  Room 

Gooseneck 

Foot 

DIAGNOSTIC  AND  TREATMENT 

Occupational  Therapy 

Gooseneck 

Wrist 

Hydro-therapy  Room 

Gooseneck 

Wrist 

Examination  Room 

Gooseneck 

Foot 

Deep  Therapy 

Gooseneck 

Wrist 

Superficial  Therapy 

Gooseneck 

Wrist 

Radium  Treatment  &  Exam. 

Gooseneck 

Foot 

Toilet  Room 

Gooseneck 

Wrist 

Dark  Room 

Sink  Faucet 

Hand 

Autopsy 

Gooseneck  with 

Knee 

Lavatory  in  Autopsy 

Spray  Head 

Gooseneck 

Wrist 

Shower  Room 

Laboratories 

Laboratory  Gooseneck 

Vertical 

Hand 

OUTPATIENT  DEPARTMENT 

Examination  &  Treatment  Room 

Gooseneck 

Foot 

Dental  Operating 

Gooseneck 

Knee 

Dental  Laboratory 

Laboratory  Gooseneck 

Vertical 

Dental  Recovery 

Gooseneck 

Hand 

Knee 

Surgical  Room 

Gooseneck  with 

Knee 

Eye  Examination  Room 

Spray  Head 

Gooseneck 

Knee 

Ear,  Nose  &  Throat  Room 

Gooseneck 

Knee 

SERVICE  DEPARTMENT 

Lavatory  in  Kitchen 

Lavatory  Supply 

Foot 

Note  on  Appendices  A  and  B 

The  following  data,  on  hospital  fixture  and  equipment 
backflow  preventive  devices  and  on  plumbing  fixture 
ratings,  are  presented  in  the  hope  that  they  will  stimulate 
discussion  in  the  sanitary  engineering  profession.  The 
data  are  based  on  the  author's  experience  in  hospital 
plumbing  design.  However,  it  is  recognized  that  the 
common  judgment  of  the  largest  number  of  researchers 
and  designers,  based  on  their  combined  experiences, 
could  result  in  amended  and  improved  tabulations  that 
would  be  of  widespread  value  to  the  profession.  Com¬ 
ments  and  suggestions,  addressed  to  The  Editor,  are 
welcomed  and  will  be  forwarded  to  the  author. 

— The  Editor 
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Appendix  A.  Proposed  Hospital  Plumbing  Fixture  Ratings 


Fixture 

i 

Fixture  Units 

I  GPM 

GPH 

'  Total, 
Water 

Cold 

Water 

1  1 

Hot 

Water 

'  Cold 
Water  i 

1 

Hot 

Water  j 

Hot 

Water 

GENERAL  AREAS 

Aspirator,  fluid  suction 

2 

2 

— 

3 

_ 

Aspirator,  laboratory 

2 

2 

— 

3 

— 

— 

Autopsy  table,  complete 

4 

3 

2 

8 

4'/2 

20 

Autopsy  table,  aspirator 

2 

2 

— 

3 

— 

— 

Autopsy  table,  flushing  hose 

2 

2 

— 

3 

— 

— 

Autopsy  table,  flushing  rim 

3 

3 

— 

4'/2 

— 

— 

Autopsy  table,  sink  and  faucet 

3 

2'/2 

4'/2 

4>/2 

20 

Autopsy  table,  waste  disposal 

l'/2 

l'/2 

— 

4 

— 

— 

Bath,  arm 

4 

2 

3 

3 

7 

35 

Bath,  emergency 

4 

2 

3 

3 

7 

15 

Bath,  immersion 

20 

7 

15 

15 

35 

450 

Bath,  leg 

10 

4 

7 

8 

16 

100 

Bath,  sitx 

4 

2 

3 

3 

7 

30 

Bathtub,  general 

4 

2 

3 

3 

7 

45 

Bathtub,  private 

2 

l'/2 

l'/2 

3 

7 

15 

Bed  pan,  washer,  steam 

10 

10 

— 

25 

— 

— 

Bidet 

4 

3 

3 

4J/2 

4'/2 

15 

Cleaner,  sonic 

3 

2'/2 

2'/2 

4'/2 

A>/2 

20 

Cuspidor,  dental  and  surgical 

1 

1 

— 

2 

— 

— 

Cuspidor,  dental  chair 

1 

1 

— 

2 

— 

_ 

Drinking  fountain 

1 

1 

— 

2 

_ 

_ 

Root  drain,  flushing  type 

10 

10 

— 

25 

— 

— 

Hose,  bed  pan  general 

2 

l'/2 

l'/2 

3 

3 

5 

Hose,  bed  pan  private 

1 

1 

1 

3 

3 

2 

Laundry  tub 

3 

2'/2 

2'/2 

4'/2 

41/2 

30 

Lavatory,  barber 

2 

l'/2 

•'/2 

3 

3 

15 

Lavatory,  dental 

1 

1 

1 

3 

3 

8 

Lavatory,  general 

2 

l'/2 

l'/2 

3 

3 

8 

Lavatory,  private 

1 

1 

1 

3 

3 

4 

Lavatory,  nursery 

2 

l'/2 

l'/2 

3 

3 

8 

Lavatory,  scrub-up 

2 

l'/2 

l'/2 

3 

3 

10 

Lavatory,  treatment 

1 

1 

1 

3 

3 

4 

Microscope,  electron 

1 

1 

— 

0.2 

_ 

_ 

Sanistan 

10 

10 

_ 

25 

_ 

_ 

Sanitizar,  boiling,  instrument 

2 

— 

2 

_ 

3 

10 

Sanitizer,  boiling,  utensil 

2 

— 

2 

_ 

3 

10 

Shower,  general 

4 

2 

3 

l'/2 

3'/2 

50 

Shower,  private 

2 

1 

2 

l'/2 

3'/2 

20 

Shower,  obstetrical 

4 

2 

3 

•'/2 

3'/2 

50 

Shower,  therapeutic 

15 

6 

1 1 

15 

35 

400 

Sink,  barium 

3 

2'/2 

2'/2 

41/2 

41/2 

15 

Sink,  clean-up  room 

3 

2'/2 

2'/2 

4'/2 

41/2 

15 

Sink,  central  supply 

3 

2'/2 

2'/2 

4'/2 

41/2 

15 

Sink,  clinical 

10 

10 

3 

25 

3 

to 

Sink,  clinical,  bed  pan  hose 

10 

10 

4 

25 

41/2 

15 

Sink,  floor  kitchen 

4 

3 

3 

4'/2 

41/2 

20 

Sink,  formula  room 

4 

3 

3 

4'/2 

4'/2 

20 

Sink,  cup 

1 

1 

_ 

3 

_ 

Sink,  laboratory 

2 

l'/2 

•'/2 

3 

3 

5 

Sink,  laboratory  and  trough 

3 

2'/2 

l'/2 

5 

3 

5 

Sink,  pharmacy 

2 

l'/2 

l'/2 

3 

3 

5 

Sink,  plaster 

4 

3 

3 

4'/2 

4'/2 

15 

Sink,  private  kitchen 

3 

2'/2 

2'/2 

4'/2 

4'/2 

15 
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Sink,  misc.  general  purpose 

3 

2'/2 

2'/2 

4'/2 

4'/2 

10 

Sink,  nurses  station 

2 

l'/2 

l'/2 

3 

3 

5 

Sink,  scrub-up 

4 

3 

3 

4'/2 

4'/2 

50 

Sink,  sub-ster.  room 

3 

2'/2 

2'/2 

4'/2 

41/2 

15 

Sink,  clean  utility 

3 

2'/2 

2'/2 

41/2 

41/2 

15 

Sink,  soiled  utility 

3 

2'/2 

2'/2 

41/2 

4'/2 

20 

Sterilizer,  autoclave 

2-6 

2-6 

— 

3-10 

— 

— 

Sterilizer,  boiling,  instrument 

2 

— 

2 

3 

10 

Sterilizer,  boiling,  utensil 

2 

— 

2 

— 

3 

10 

Sterilizer,  pressure  instrument 

2 

2 

— 

3 

— 

— 

Washer-sterilizer 

6 

6 

— 

10 

— 

— 

Sterilizer,  water 

5 

5 

2 

3 

41/2 

15 

Urinal,  pedestal,  flush  valve 

10 

10 

— 

15 

— 

— 

Urinal,  stall,  flush  valve 

5 

5 

— 

6 

— 

— 

Urinal,  wall,  flush  valve 

5 

5 

— 

15 

— 

— 

Urinal,  tank 

3 

3 

— 

1 

— 

— 

Washer,  flask 

4 

— 

4 

— 

41/2 

to 

Washer,  formula  bottle 

4 

4 

— 

5 

— 

— 

Washer,  glove 

4 

3 

3 

4'/2 

4'/2 

20 

Washer,  glassware 

4-6 

— 

4-6 

— 

5-10 

25-180 

Washer,  needle 

2 

2 

— 

3 

— 

— 

Washer,  pipette 

4 

3 

3 

41/2 

41/2 

15 

Washer,  syringe 

4 

— 

4 

— 

5 

10 

Washer,  tube 

4 

4 

— 

5 

— 

— 

Washer,  sterilizer,  utensil 

2 

l'/2 

l'/2 

3 

3 

10 

Water  closet,  flush  valve,  general 

10 

10 

— 

25 

— 

— 

Water  closet,  flush  valve,  private 

6 

6 

— 

25 

— 

— 

Water  closet,  tank,  general 

5 

5 

— 

3 

— 

— 

Water  closet,  tank,  private 

3 

3 

3 

KITCHEN 

AREA 

Baine  Marie 

2 

2 

_ 

3 

— 

— 

Coffee  urn 

2 

2 

— 

3 

— 

— 

Grinder,  food  waste 

3 

3 

— 

8 

— 

— 

Hose,  pre-rinse 

3 

2'/2 

2'/2 

4 

4 

45 

Lavatory 

2 

l'/2 

l'/2 

3 

3 

10 

Peeler,  vegetable 

3 

3 

— 

41/2 

— 

— 

Sink,  bar  type 

3 

2'/2 

2'/2 

4 

4 

30 

Sink,  dish  soak 

3 

2'/2 

2'/2 

4 

4 

30 

Sink,  pot  and  pan  (per  faucet) 

4 

3 

3 

41/2 

4'/2 

30 

Sink,  vegetable 

3 

2'/2 

m 

4 

4 

45 

Soup,  kettle 

2 

l'/2 

l'/2 

3 

3 

60 

Steam  table 

2 

2 

— 

3 

— 

— 

Washer,  can 

10 

10 

10 

15 

15 

50 

Washer,  glassware 

2 

l'/2 

l'/2 

3 

3 

15 

Washer,  pot  and  pan 

3 

— 

3 

— 

10 

75 

Washer,  silver 

2 

2 

4'/2 

45 

SPECIAL  AREAS 


Condenser,  drinking  fountain 

1 

1 

— 

1 

— 

— 

Condenser,  refrigeration 

1 

1 

— 

1 

— 

— 

Condenser,  sterilizer 

2-6 

2-6 

— 

3-10 

— 

— 

Cooling  coil,  water  sterilizer 

5 

2 

— 

3 

— 

— 

Cooling  tower  make-up 

— 

— 

— 

.I/Ton 

— 

— 

Fire  sprinklers 

10 

10 

— 

20 

— 

— 

Ice  cuber  and  flaker 

1 

1 

— 

1 

— 

Hose  connection,  interior 

4 

4 

— 

5 

— 

— 

Hose  connection,  sill  cock 

4 

4 

— 

5 

— 

— 

Hose  connection  and  hot  water  supply 

4 

3 

3 

4'/2 

41/2 

15 

Pump,  air  compressor 

1-8 

1-8 

— 

1/2-12 

— 

— 

Pump,  vacuum 

1-8 

l-l 

— 

1/2-12 

— 

— 

Still 

1-6 

1-6 

'/2-IO 
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Appendix  B  —  Examples  of  Hospital  Fixture  and  Equipment  Backflow  Preventive 

Devices  for  Water  Supply  Protection 


The  writer  realizes  that  the  subject  of  backflow  preventive  devices  is  controversial,  and  that  existing  codes  vary 
a  great  deal  in  their  treatment  of  the  subject.  The  attempt  here  is  to  bring  to  the  attention  of  the  designer  the 
fact  that  the  following  equipment  should  have  a  device  which  will  protect  the  potable  water  supply.  In  all  cases  the 
local  codes  must  prevail.  However,  where  codes  are  not  available  the  following  information  will  be  useful. 


Protective 

Equipment  Device 


Note 

Location  No. 


Equipment 


Protective 

Device 


Location 


Note 

No. 


Bath  with  shampoo  Vacuum  breaker  6'-0"  above  bottom 
nozzle  of  tub  I 

Bed  pan  sanitizer  Vacuum  breaker  Part  of  flush  valve  I 

Bed  pan  washer  hose  Vacuum  breaker  5'-9”  above  floor  I 

Hose  and  faucet  at  Vacuum  breaker  Part  of  faucet  3 

service  sink 

Sterilizer  condenser  Vacuum  breaker  4"  above  unit  I 

Flash  washer  Vacuum  breaker  4“  above  unit  I 

Glove  washer  Vacuum  breaker  4"  above  unit  I 

Stills  Air  gap  On  discharge  6 

Ultrasonic  cleaner  Vacuum  breaker  4"  above  unit  I 

Developing  tank  Vacuum  breaker  4"  above  unit  I 

Rental  unit  Vacuum  breaker  Part  of  unit  I 

Hydrotherapy  bath  Vacuum  breaker  4"  above  unit  I 

Radiology  cooling  Air  gap  On  discharge  6 

coil  (water  bath) 

Pipette  washer  Vacuum  breaker  4"  above  unit  I 

Glasswasher  Vacuum  breaker  4"  above  unit  I 

Laboratory  spout  Vacuum  breaker  At  threaded  discharge  2 

Cage  washer  Vacuum  breaker  4"  above  unit  I 

Tube  washer  Vacuum  breaker  Part  of  control  valve  I 

Bottle  washer  Vacuum  breaker  4"  above  unit  I 

Food  waste  grinder  Vacuum  breaker  4"  above  unit  I 

Peeler  Air  gap  On  supply  5 

Dishwasher  Vacuum  breaker  4"  above  unit  I 

Can  washer  Vacuum  breaker  4"  above  unit  I 

Ice  machine  Air  gap  On  discharge  6 

Pot  washer  Vacuum  breaker  4"  above  unit  I 


Coffee  urn 

Vacuum  breaker 

4"  above  unit 

1 

Glass  washer 

Vacuum  breaker 

4"  above  unit 

1 

Refrigeration 

Air  gap 

On  discharge 

6 

condenser 

Clothes  washer 

Vacuum  breaker 

4"  above  unit 

1 

Soap  and  brine  tanks 

Vacuum  breaker 

4"  above  unit 

1 

Autopsy  table 

Vacuum  breaker 

6'0"  above  floor 

1 

Aspirator 

Vacuum  breaker 

6'0"  above  floor 

1 

Hose  station 

Vacuum  breaker 

At  threaded  discharge 

2 

Flush  rim  floor  drain 

Vacuum  breaker 

5'-9"  above  floor 

1 

Incinerator  gas 

Air  gap 

On  water  supply 

6 

washer 

Lawn  sprinklers 

Vacuum  breaker 

Outdoor  type 

1 

Wall  hydrant 

Vacuum  breaker 

At  threaded  discharge 

2 

Hose  bibb 

Vacuum  breaker 

At  threaded  discharge 

2 

Package  air 

Air  gap 

On  discharge 

6 

conditioner 

Cooling  tower 

Backflow 

preventer 

On  water  supply 

4 

Boiler  make-up 
water 

Backflow 

preventer 

On  water  supply 

4 

Vacuum  pumps  and 

Air  gap 

On  water  supply 

5 

air  washing 

Spray  coil  for  air 

Vacuum  breaker 

4"  above  unit 

1 

washing 

Expansion  tank 

Backflow 

preventer 

On  water  supply 

4 

Note  I:  The  designation  "vacuum  breaker"  means  a  non-pressure, 
atmospheric  type  device.  The  installation  elevation 
means  the  distance  above  the  spill  level  of  the  firture  or 
equipment  served,  or  the  height  to  which  a  connected 
discharge  may  be  raised  to  cause  gravity  backflow  to 
reach  the  device.  The  designated  installation  should  be 
measured  from  the  bottom  of  the  device,  or  the  critical 
level  marking  if  indicated  by  a  stamping  valve.  The 
installation  and  elevation  should  permit  the  vacuum 
breaker  to  drain  and  actuate  each  time  the  control  valve 
is  operated.  No  shut-ofF  valve  should  be  permitted 
down-stream  from  the  vacuum  breaker.  The  vacuum 
breaker  should  not  be  installed  in  a  manner  so  as  to  be 
under  continuous  pressure. 

Note  2:  The  location  "at  the  threaded  discharge"  means  the 
location  where  an  aerator  would  normally  be  installed. 
The  vacuum  breaker  is  the  in-line  type  and  for  the 
laboratory  faucet  the  serrated  nozzle  is  then  screwed 
into  the  discharge  end  of  the  vacuum  breaker.  When 
this  vacuum  breaker  is  used  with  a  hose  bibb,  it  is 
threaded  onto  the  male  end  and  the  hose  Is  connected 
to  the  vacuum  breaker. 


Note  3:  The  designation  "part  of  the  faucet"  means  that  the 
vacuum  breaker  is  assembled  with  the  faucet  to  appear 
as  if  it  were  cast  integrally  with  the  faucet.  This  type 
of  faucet  is  usually  furnished  with  a  pail  hook  and 
wall  braces. 

Note  4:  The  designation  "backflow  preventer"  noeans  the  reduced 
pressure  type  backflow  preventer  which  includes  two 
spring  loaded  check  valves,  a  broken  connection  to  a 
drain  and  usually  two  gate  valves.  The  use  of  this  device 
requires  that  adequate  and  rapid  drainage  be  available. 

Note  5:  An  air  gap  on  the  water  supply  means  that  the  air  gap 
shall  be  located  at  the  supply  opening  to  the  fixture  or 
equipment  it  serves.  An  air  gap  is  the  minimum  vertica 
distance  between  the  supply  discharge  orifice  and  the 
spill  level  of  the  receptor,  fixture  or  equipment  served. 
This  minimum  vertical  distance  should  be  at  least  two 
diameters  of  the  discharge  orifice,  or  a  minimum  of  one 
inch,  whichever  is  the  greatest. 

Note  6:  An  air  gap  on  the  waste  line  means  an  indirect  connec¬ 
tion  between  the  fixture  or  equipment  and  the  waste 
receptor.  The  waste  discharge  orifice  governs  the  mini¬ 
mum  distance  according  to  note  No.  5. 
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FACTOR  OF 

The  factor  of  evaporation  is  used  to  adjust 
rated  boiler  output  (from  and  at  212  deg  F) 
to  actual  job  or  operating  conditions.  Available 
feedwater  temperature  and  expected  boiler 
operating  pressure  (psig)  affect  the  boiler  out¬ 
put  nitings  which  are  based  on  “from  and  at 
212  deg  F.” 

Example:  A  calculated  load  requires  2,980,000 
Btu  per  hr.  The  boiler  must  operate  at  10  psig 
and  the  average  feedwater  temperature  will  be 
100  deg.  What  should  the  boiler  rating  be? 
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EVAPORATION 

From  the  chart  below,  at  100  deg  and  10  psig, 
we  obtain  the  factor  1.12.  This  factor  is  used  to 
convert  to  the  standard  rating  basis:  2,980,000 
Btu  per  hr  X  1.12  =  3,360,000  Btu  hr.  (Since 
33,500  Btu  per  hr  equals  one  boiler  horsepower, 
3,350,000  Btu  per  hr  equals  a  100  hp  rated  boiler.) 

Thus,  a  boiler  rated  at  3,350,000  Btu  per  hr 
should  be  selected  in  order  to  provide  2,980,000 
Btu  per  hr  to  the  load.  This  is  due  to  the  ^ect  of 
feedwater  temperature  and  operating  pressure  on 
rated  boiler  output  (from  and  at  212  deg). 
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POUNDS  STEAM  PER  BOILER  HORSEPOWER 


The  table  below,  as  well  as  the  one  on  the  front 
of  this  data  sheet,  was  prepared  by  Cleaver- 
Brooks  Company  as  an  aid  in  selecting  packaged 
boilers.  It  enables  one  to  find  the  proper  boiler 
rating,  given  a  required  output. 

Example:  A  boiler  is  to  have  an  output  of  3060 
pounds  of  steam  per  hour  when  operating  at  10 
psig  with  feed  water  at  100  deg  P.  What  should 


the  boiler  rating  be  on  the  basis  of  from  and  at 
212  deg? 

From  the  chart  below,  at  100  deg  and  10 
psig,  we  obtain  the  factor  30.6  pounds  of  steam 
per  BHp.  This  factor  is  used  to  convert  to 
the  “from  and  at  212  degrees  F“  rating  basis: 
3060  -r-  30.6  =  100.  A  100-BHp  boiler  should 
be  selected. 
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THE  ANCHORING  OF  PIPE  LINES 

Root  Anchor  for  Largo  Pipo  Linos 


TKo  anchoring  of  pipe  linos  carrying  steam  and  hot  condensate  always  presents  a 
problem  and  each  anchor  is  generally  custom  designed  to  meet  a  certain  condition. 
K  the  building  structure  exists,  its  steel  frame  must  be  checked  to  see  if  it  will  take 
the  additional  thrust  of  thousands  of  pounds  of  pressure  and  torque  imposed  upon  it 
by  the  expansion  of  the  pipe  lines  at  the  anchor  points.  If  it  is  a  new  structure,  the 
structural  engineer  must  be  advised  of  the  additional  loads  that  will  be  imposed  upon 
certain  members. 

Welded  structural  steel  members  and  plates  lend  themselves  very  easily  to  the  forma¬ 
tion  of  anchors  and  have  been  quite  effectively  used  for  many  years. 


FLOOR  ANCHOR  FOR  LARGE  PIPE  LINES 

Above  sketch  shows  an  anchor  constructed  of  steel  plate  and  bolted  to  a  concrete 
pier.  This  type  of  anchor  lends  itself  quite  weH  to  pipe  lines  run  close  to  the  floor. 
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THE  ANCHORING  OF  PIPE  LINES 

Ceiling  or  Side  Wall  Anchor;  Clamp  Type  Anchor 


CDUNG  OR  SIDE  WAU  ANCHOR 
(Where  pipe  is  not  close  to  ceiling  or  side  wall) 

Drawing  above  shows  a  ceiling  or  side  wail  anchor  with  the  anchor  frame  bolted  through  ^ 
the  slab  at  the  ceiling  or  the  side  wail.  All  noembers  are  welded. 


Above  diagram  indicates  a  simple  damp  type  anchor.  This  anchor  is  used  where  it 
possible  to  run  the  pipe  line  close  to  a  member  of  the  buildirtg  frame  and  weld 
same.  The  beam  shown  could  also  be  a  supplementary  noember  supported  between  two 
beams  of  the  building  frame.  The  anchor  may  also  be  inverted. 


Prepared  for  ACHY  by 

William  L  Sculthorpe,  Jaros,  Baum  &  Boies,  New  York,  N.  Y. 
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Theoretical  aspects  of  weather  control  for  hot  water  systems: 


Curves  for  Outdoor  Reset 


C.  J.  ALLEN 

Chief  Engineer,  Heating  Division,  and  Associate 
Albert  Kahn  Associated  Architects  and  Engineers,  Inc. 
Detroit,  Michigan 


Required  water  temperatures  are  not  a  straight-line  function  of  outside  air  temperature. 
The  author  shows  how  to  determine  the  set  points  on  the  curve  resulting  when  water 
temperature  is  plotted  against  outside  temperature. 

'X'HE  PRIMARY  OBJECTIVE  of  weather  control  ^  /  K-tg,  y  » 

of  hot  water  heating  systems  is  to  adjust  the  hot  \  215  —  65  / 


water  temperature  in  a  manner  to  cause  the  con¬ 
vector  output  exactly  to  balance  the  building  heat 
loss  so  as  to  maintain  the  desired  indoor  temperature. 
The  expression  of  this  result  is  a  curve  of  outdoor 
temperature  versus  hot  water  temperature  leaving 
the  convertors  or  boiler.  The  theoretical  development 
of  this  curve  and  the  relationship  of  factors  affect¬ 
ing  the  curve  is  the  subject  of  this  article. 

It  is  first  necessary  to  examine  the  calculation  of 
building  heat  loss.  The  design  heat  loss  of  a  space 
depends  on  the  desired  room  air  temperature,  design 
outdoor  air  temperature,  and  the  conductance  of  the 
exterior  walls  and  other  areas  losing  heat.  Hence, 

Hr-toi)  + - 

=  ^K,Anitr-t„^)  (1) 

where  Qu  =  design  heat  loss,  Btu  per  hour, 

K  =  conductance  of  a  specific  heat  losing 
surface,  Btu  per  (hour)  (deg.  temp,  dif¬ 
ference)  , 

tf  =  design  room  or  inside  air  temperature, 
tod  —  design  outside  (minimum)  air  tempera¬ 
ture. 

Assuming  that  K,  the  conductance  of  the  construction 
(including  allowance  for  infiltration),  remains  un¬ 
affected  by  the  variation  in  outdoor  temperature  over 
the  range  involved,  then, 

q^  =  KAit,-to)  (2) 

where  Qi  =  heat  loss  at  tg, 

to  =  some  outdoor  air  temperature. 

Thus  the  fraction  of  the  design  heat  loss  at  any 
given  outdoor  temperature  results  from  dividing 
Equation  2  by  Equation  1 : 

QilQid  =  itr-to)litr-toa)  (3) 

Convectors  are  sized  on  the  basis  of  Equation  1. 
This  selection  is  made  for  a  specific  average  water 
temperature  in  the  convector,  denoted  by  t^.  The 
output  of  convectors  is  generally  accepted  to  follow 
the  I-B-R  correction  equation: 


where  Qot  =  "standard”  rating  of  the  convector  for 
1  pei  steam  and  65-deg  entering  air, 
t„  =  average  temperature  of  the  heating 
water, 

ta  =  entering  air  temp)erature. 

If  Qod  is  taken  to  represent  the  selected  output  of  the 
convector  at  some  design  water  temperature,  t^, 
and  room  air  temperature,  tf,  then  substituting  in 
Equation  4: 

Qod  =  Qo*  (  215  -  65  ) 

Hence  the  fraction  of  the  design  heat  release  into 
the  room  is  obtained  by  dividing  Equation  4  by 
Equation  5  with  the  further  assumed  simplification 
that  the  entering  air  temperature  is  substantially 
room  air  temperature. 


Note  that  the  expenent  1.5  applies  to  convectors.  For 
finned-tube  radiators  the  exponent  is  1.4. 

Since  at  equlibrium  the  fraction  of  the  design  heat 
release  from  the  convectors  must  equal  the  fraction 
of  the  design  heat  loss,  then  Equation  3  may  be  set 
equal  to  Equation  6,  with  one  important  qualification, 
that  the  convectors  have  been  selected  exactly  to  off¬ 
set  the  design  heat  loss  at  the  design  outdoor  tem- 
p)erature  (tod)  and  with  an  average  water  temp)era- 
ture  of  t^cd-  Therefore: 


Equation  7  relates  the  water  temp)erature  (t«,)  to  the 
outdoor  air  temp)erature  (to).  This  can  be  rearranged 
to  give: 

t^  =  tr  +  (t^  -  tr)  ( 

This  is  the  fundamental  relationship  which  the  con¬ 
trol  system  is  called  upwn  to  satisfy. 
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Most  manufacturers  now  tabulate  the  Btu  per  hour 
output  of  their  convectors  at  various  average  water 
temperatures,  and  all  radiators  on  any  system  are 
selected  at  the  same  average  water  temperature, 
which  becomes  in  Equation  (8). 

A  graph  of  Equation  8  is  shown  as  Curve  A  in  Fig. 

1  for  a  given  set  of  design  values.  If  the  average 
water  temperature  in  the  convectors  were  to  be  main¬ 
tained  at  the  values  shown  for  Curv^e  A,  then  the 
building  heat  loss  (neglecting  internal  gains)  would 
be  exactly  offset  by  the  convector  output.  Since  the 
sensing  element  for  hot  water  temperature  control  is 
usually  located  in  the  convertor  discharge  piping, 
then  this  discharge  temperature  must  be  set  higher 
than  the  average  temperature  in  the  convectors.  If 
the  convectors  are  designed  for  a  20-deg  drop  in 
water  temperature  at  design  outdoor  temperature, 
then  the  mean  temperature  must  be  10  deg  below  the 
convertor  discharge  temperature  under  these  condi¬ 
tions.  When  the  outdoor  air  temperature  equals  the 
room  air  temperature  there  should  be  no  temperature 
drop  in  the  water  through  the  convectors.  The  water 
temperature  drop  through  the  convectors  is  a  linear 
function  of  the  heat  loss  and  therefore  of  the  outdoor 
temperature.  Thus  the  convertor  discharge  tempera¬ 
ture  may  be  plotted  as  shown  on  Curve  B  of  Fig.  1 
by  adding  the  necessary  increase  in  water  tempera¬ 
ture  to  account  for  the  mean  drop  through  the 
radiators. 

The  next  step  is  to  determine  the  required  pei'- 
formance  of  the  control  mechanism  for  the  hot 
water  temperature.  Fig.  2  shows  the  desired  tem¬ 
perature  relationship  (Curve  B  of  Fig.  1)  and  super¬ 
imposed  control  lines  ,  C,  and  C,  of  a  straight  line 
controller.  Control  line  Cj  satisfies  two  points  on 
Curve  B,  at  the  outside  design  air  temperature  and 
at  the  room  air  temperature.  Notice,  however,  that  at 
all  intermediate  outdoor  temperatures,  control  line  Cj 
lies  below  the  required  water  temperature.  For  ex¬ 
ample,  at  an  outdoor  temperature  of  40  deg  control 
line  Cl  lies  17  deg  bdow  the  required  curve.  If  control 
line  C,  which  is  tangent  to  Curve  B  at  the  outdoor 
design  temperature,  is  examined,  it  is  seen  that  for 


Fig.  I.  Graph  of  equation  8  shown  here  by  Curve  A, 
while  Curve  B  is  the  temperature  of  the  water  leaving 
the  converter.  Data  for  these  curves,  as  well  as  those 
in  Fig.  2,  are  from  the  example  given  later  in  the  article; 

Curve  A  is  from  Step  2,  Curve  B  from  Step  4. 


Fig.  2.  Relationship  of  Curve  B  from  Rg.  I  to  three 
straight-line  control  arrangements,  Ci,  C2  and  C3. 
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Pig.  3.  Curve  B  can  be  more 
closely  followed  if  two  con¬ 
trol  lines,  as  shown  bv  Curves 
X  and  Y,  are  employed. 


all  temperatures  above  the  design  outdoor  air  tem¬ 
perature,  the  water  temperature  will  exceed  the  water 
temperature  required  to  effect  heating.  This  control 
line  is  only  6  deg  above  the  required  water  tempera¬ 
ture  at  a  40-deg  outdoor  temperature  but  40  deg 
above  Curve  B  at  an  outside  air  temperature  near 
room  temperature.  Control  line  Cj  represents  a  com¬ 
promise  between  the  underheating  of  line  Cj  and  the 
overheating  of  line  Cg.  Note  that  underheating,  cor¬ 
responding  to  11  deg  water  temperature  difference, 
does  occur  at  40  deg  outside  and  overheating  to  the 
extent  of  10  deg  water  temperature  takes  place  at  70 
deg.  However,  the  magnitude  of  the  difference  be¬ 
tween  control  line  Ca  and  the  theoretically  required 
water  temperature  (Curve  B)  is  less  than  that  for 
Cl  or  C3. 

The  effect  of  the  magnitude  of  water  temperature 
deviation  upon  system  performance  will  now  be  con¬ 
sidered.  To  evaluate  this  effect,  differentiate  Equation 
8  with  respect  to  and  tf  and  obtain : 


St,  1 


where  the  term  definitions  are,  for  convenience,  re¬ 
peated  as : 

tr  =  design  room  air  temperature, 
tad  =  design  outside  air  temperature, 

^wd  —  average  water  design  temperature, 

=  water  temperature  at  a  specific  outside  tem¬ 
perature, 

=  a  specific  outside  temperature. 

From  a  study  of  Equation  9  it  may  be  seen  that  as 


the  water  temperature  approaches  the  room  tempera- 
Str 

ture,  the  value  of - decreases  to  approach  zero.  As 

St^ 

the  water  temperature  approaches  the  design  value, 

Str  1 

-  increases  in  proportion  to - .  Since  under 

St  IP  tp  tp^ 

the  conditions  that  the  water  temperature  approaches 
the  design  value,  the  outdoor  air  temperature  is  also 
approaching  its  design  value,  the  change  in  room  air 
temperature  with  respect  to  water  temperature  in¬ 
creases.  It  therefore  follows  that  a  greater  deviation 
in  water  temperature  can  be  permitted  for  a  high 
outdoor  temperature  than  for  a  low  outdoor  tempera¬ 
ture.  In  fact,  a  theoretical  deviation  in  room  tempera¬ 
ture  can  be  calculated  for  an  assumed  set  of  condi¬ 
tions  since 

_ 

It  is  seen  by  reference  to  Fig.  2  that  the  desired 
control  limits  of  room  temperature  may  be  incapable 
of  achievement  over  a  wide  range.  Indeed,  many  sys¬ 
tems  are  shut  down  in  mild  weather  due  to  excessive 
temperature.  That  this  may  occur  is  obvious  from 
reference  to  line  C3  on  Fig.  2.  In  fact,  even  the  devia¬ 
tion  of  control  line  Cg  from  the  required  water  tem¬ 
perature  may  under  some  conditions  be  excessive.  A 
logical  correction  is  the  introduction  of  two  control 
lines  as  shown  by  curves  X  and  Y  in  Fig.  3. 

When  the  heated  space  is  subjected  to  internal  heat 
release,  such  as  from  lights  and  motors,  it  is  neces¬ 
sary  to  design  for  a  lower  water  temperature.  Assume 
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that  the  internal  gain  is  constant  at  some  value  which 
will  be  called  Qi,  This  serves  to  reduce  the  actual 
heat  loss  Qi  (Equation  2)  such  that  the  net  loss  = 
Qi  —  Qi’  It  is  the  net  loss  for  which  the  radiators  or 
convectors  must  be  designed.  Equation  3  then  be¬ 
comes  : 

Qnl  Qi  Qi  tr-to  Qi 

Qld  Qld  Qld  ^r  —  ^od  Qld 

where  =  internal  heat  gain,  a  constant 
Qi  =  actual  heat  loss 
q„i  =  net  heat  loss  (qi  —  Qi) 

Qu  =  design  heat  loss 


for  any  specific  set  of  conditions  and  consequently  the 
graph  of  water  temperature  versus  outdoor  tempera¬ 
ture  can  be  prepared. 

Example 

Let  the  following  represent  given  design  conditions 
for  a  system  of  convector  radiators: 

Outside  design  air  temperature,  tgi  =  -10  deg  F, 
Room  air  temperature,  =  70  deg, 

Design  average  water  temperature  in  radiators, 
=  190  deg. 

Design  temperature  drop  through  radiators  = 
20  deg. 


But  since  has  been  assumed  to  be  constant  and 
Qii  is  constant  then  the  second  term  has  a  constant 
value  independent  of  tr  or  A  fictitious  term  may  be 
employed  to  replace  QilQu,  defined  as: 


It  is  required  to  prepare  a  graph  of  (1)  average  water 
temperature  versus  outdoor  temperature  and  (2)  con¬ 
verter  control  set  point  temperature  versus  outdoor 
temperature. 


Qi  _  U'-to 
Qld  tr  - 


(15)  design  conditions.  This 

may  be  done  mathematically  through: 


where  is  a  fictitious  outdoor  temperature  equiva¬ 
lent  to  the  release  of  internal  heat.  Substituting 
Equation  15  in  Equation  14: 


190-70  120 

M  = - = - = - =  6.46 

Hr-tod)^  [70-(-10)]?^  18.57 


Qnl  _ 

Qld  t^—toi 


(16) 


The  fictitious  outdoor  temperature  is  defined  by  a 
rearrangement  of  Equation  15: 

C  =  to  +  (4-to<i)(^)  (17) 

In  this  expression,  q*  is  negative,  being  opposite 
in  effect  to  the  design  heat  loss  q^.  Referring 
to  Fig.  2,  note  that  the  abscissae  of  Curve  B 
are  shifted  for  this  internal  gain  by  an  amount 


(tr  —  tod)  »  a  constant  over  the  entire  range 

of  outdoor  temperatures.  Hence  the  effect  of  inter¬ 
nal  heat  gain  is  to  simulate  an  increased  outdoor 
temperature,  thus  requiring  a  correspondingly 
lower  water  temperature. 

The  foregoing  development  becomes  somewhat 
laborious  to  apply  as  a  routine  design  procedure, 
so  that  the  following  simplified  technique  is  pre¬ 
sented.  For  convenience  in  calculating.  Equation  8 
may  be  rearranged  to: 


where 


f^  =  M(tr-to)’^ 


twd  —  t 
(tr-tod) 


(18) 

(19) 


Note  that  3f  is  determined  by  (a)  the  design  water 
temperature  upon  which  the  radiation  is  sized,  (b) 
the  design  room  temperature,  and  (c)  the  design  out¬ 
door  temjjerature.  Therefore  Af  is  readily  calculated 


or  more  simply  through  the  use  of  Fig.  4.  In 
using  Fig.  4,  let  and  to  =  tod*,  enter 

—  at  (190  —  70)  =  120;  move  hori¬ 
zontally  to  (tr  —  to)  =  [70— (—10)]  =  80; 
drop  vertically  and  read  M  =  6.5. 

Step  2.  Along  the  vertical,  M  =  6.46,  tabulate  the 
value  of  t^.—  tr  at  the  intersection  of  the 
tr  — 1„  diagonals  as  follows  in  columns  A 
and  B: 


air  temperature  L  and  value  of  M. 
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Col.  B 

Col.  A 

Col.C 

Col.D 

(.tr-to) 

(.t^  —  tr) 

(Col.  A +  70) 

(70-Col.fi) 

80 

120 

190 

-10 

60 

99 

169 

10 

50 

89 

159 

20 

40 

76 

146 

30 

30 

63 

133 

40 

20 

48 

118 

50 

10 

30 

100 

60 

5 

19 

89 

65 

0 

0 

70 

70 

step  3.  Correct  (Column  C)  for  converter  reset  as 
follows:  If  the  average  temperature  for  the 
water  at  design  is  190  deg,  and  the  drop 
through  the  radiator  is  20  deg,  then  the  enter- 

20 

ing  temperature  should  be  190  +  —  =  200 

2 

deg  at  design  outside  temperature.  Therefore 
add  the  following  correction  to  average: 

10(70-f<,)  10  70-f„  Col.B 

-  =  —  (lO-tg)  =  - or - 

70-f„d  80  8  8 

Step  4.  Tabulate  the  converter  set  point  temperature 
and  outside  temperature: 


Col.D 

Col.  £7 

Col.C 

Col.F 

Correction 

t^  Control 

to 

(Co1.Bh-8) 

t^ 

(Col.C +  C0I.E) 

-10 

10 

190 

200 

10 

7.5 

169 

176.5 

20 

6.2 

159 

165.2 

30 

5.0 

146 

151.0 

40 

3.8 

133 

136.8 

50 

2.5 

118 

120.5 

60 

1.2 

100 

101.2 

65 

0.6 

89 

89.6 

70 

0 

70 

70.0 

Step  5.  Plot  the  control  curve  B — as  shown  in  Fig.  3. 

Step  6.  Estimate  the  best  control  line  or  lines  for 
minimum  deviation  from  the  curve. 


used. 

Str 

- =  1.75  deg  room  temperature  change  per  degree 

St,o 

water  temperature  change. 

Atr  deviation  of  room  temperature  at  15  deg  outdoors 
due  to  control  line  error  =  2  X  1.75  =  3.5  deg. 

Str 

At  55  deg, - =  0.475  deg  room  temperature  change 

St,p  per  degree  water  temperature 
change. 

Atr  deviation  of  room  temperature  at  55  deg  out¬ 
doors  due  to  2  deg  control  line  error  =  2  X  0.475 
=  1  deg,  approximately. 

Adding  another  condition  to  the  example,  assume 
that  the  internal  heat  gains  into  the  space  to  be 
heated  amount  to  10%  of  the  design  heat  loss  from 
the  space.  (This  must  be  calculated  from  more  com¬ 
plete  design  data  for  the  problem.)  The  following 
steps  correct  the  water  temperature: 

steps.  Substituting  in  equation  (17): 

V  =  fo  +  [70 -(-10)]  (-.1/1.0)  =  %-8 


Step  7.  If  desired,  compute  room  temperature  devia¬ 
tion  at  one  or  several  points.  For  the  example 
and  the  selected  control  lines  shown  in  Fig.  3 
the  water  temperature  required  at  an  outdoor 
temperature  of  15  deg  is  approximately  2  deg 
above  the  control  line.  For  this  calculation, 
using  Equation  9,  it  is  necessary  to  use 
as  the  average  water  temperature,  interpo¬ 
lated  from  Column  C.  This  is  164  deg  at  15 
deg  outside.  Substituting  in  Equation  9 : 

Str  ^ _  1  __ 

St,o  I  190-164  \  ‘  _  /  190-70  VA  /  _1^(-10)'Y 
\  190-70  /  ^  \  164-70  j  \  70 -  (-10)  j\ 


Then  the  tabulated  values  from  Step  4  be¬ 
come  : 


90-70  \ 
-(-10)  ) 


190- 
70 


t,r  control 

to 

200.0 

176.5 

2 

165.2 

12 

151.0 

22 

136.8 

32 

120.5 

42 

101.2 

52 

89.6 

57 

70.0 
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INLETS  AND  OUTLETS— II 


Less  than 
1/4  wheel 
diameter 


At  least - 
%  wheel 
diameter 


Design  of  Fan  Inlet  Boxes 

W.  E.  TRACY 

Sturtevant  Division 
Westinghouse  Electric  Corporation 
Hyde  Park,  Massachusetts 


Less  than 
1/2  wheel 
diameter 


Pig.  I.  A  poorly  proportioned  inlet 
box.  Fan  wheel  diameter  is  used  as 
basis  of  comparison.  Fan  capacity 
will  be  cut. 


Splitter 


1/4  wheel 
diameter 


Fig.  2.  Good  inlet  box  design 
for  backwardly  inclined  centrif¬ 
ugal  fans.  For  other  types,  pro¬ 
portions  vary  slightly 


Less  than 
1,4  wheel 
diameter 


Plenum 
y-  chamber 
/  walls 


Inlet 

Minirhum  1/2  wheel  diameter 

v)77777777777777777777777777777777777Z 

Wall 


Fig.  3.  Poor  layout  of  double  inlet  fan  in  plenum 
chamber.  Too  little  space  between  walls  and  inlet. 


Fig.  4.  Showing  minimum  clearance 
between  wall  and  inlet. 
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Pig.  5.  Demonstrating  space-saving  feature  of  the  new  in-line  centrifugal  fan  (right) 
over  the  conventional  scroll-type  centrifugal  at  left. 


¥N  MANY  INSTANCES,  particularly  in  ventilation 

and  air  conditioning,  inlet  box  connections  to 
scroll-type  centrifugal  fans  are  being  used.  Equip¬ 
ment  rooms  or  other  space  limitations  may  prevent 
the  use  of  inlet  elbows  and  a  common  and  practical 
solution  is  the  inlet  box.  An  inlet  box  is  a  short 
rectangular  portion  of  duct  installed  adjacent  to  the 
inlet  side  of  the  fan  casing  with  the  fan  inlet  tapped 
into  the  broad  side  of  the  box.  Although  heavy  duty 
and  power  apparatus  fans  have  been  equipped  with 
inlet  boxes  as  standard  equipment  for  many  years, 
some  fan  manufacturers  now  furnish  inlet  boxes  as 
an  accessory  for  their  ventilating  and  air  condition¬ 
ing  fans.  A  correctly  proportioned  box  will  reduce  the 
over-all  width  of  the  installation  to  about  50  percent 
of  an  inlet  elbow  installation.  Such  a  space  saving 
cannot  be  ignored. 

In  our  eagerness  to  fit  the  equipment  into  the 
allotted  space,  our  impulse  is  to  reduce  the  inlet 
connection  box  to  what  we  think  is  a  minimum. 
Reducing  the  inlet  piece  beyond  actual  minimum 
standards  restricts  the  fiow  of  air  into  the  fan  inlet 
and  may  not  allow  it  to  spread  out  in  the  box  so  that 
we  do  not  have  “standard”  inlet  conditions.  (“Stand¬ 
ard”  inlet  conditions,  as  defined  in  the  preceding 
article  on  fan  inlets,  means  that  the  flow  into  the  fan 
is  in  straight  lines  all  around  the  fan  inlet  to  allow 
full  usage  of  the  inlet.  If  the  inlet  connection  creates 
an  air  spin  or  otherwise  changes  the  air  pattern  from 
straight  line  flow,  it  is  termed  “non-standard”). 

A  poorly  proportioned  inlet  box  is  illustrated  in 
Fig.  1.  For  reference  purposes,  the  fan  wheel  diam¬ 
eter  is  used  as  the  basis  of  comparison  since  fan  parts 
for  different  sizes  are  proportional  to  the  wheel  diam¬ 
eter.  Note  that  the  flow  into  the  inlet  is  “non¬ 
standard”  and  accordingly  the  performance  of  the  fan 
and  system  is  reduced. 

A  correctly  proportioned  inlet  box  is  illustrated  in 
Fig.  2.  The  proportions  as  shown  are  correct  for  a 
backwardly-inclined  centrifugal  fan;  for  other  types 
of  wheel  blading,  the  proportions  are  slightly  differ¬ 
ent.  The  width,  depth  and  thickness  of  the  box  are 


larger  (than  in  Fig.  1)  which  improves  performance. 
It  is  often  recommended  that  a  “splitter  sheet”  be 
installed  at  the  far  end  of  the  inlet  box  to  insure 
straight  (i.e.,  no  spin)  air  flow  into  that  portion  of 
the  fan  inlet. 

It  should  be  understood  that  the  use  of  inlet  boxes 
should  be  restricted  to  clean  or  fume-laden  air  only. 
Refuse,  such  as  shavings  or  sawdust,  or  material  be¬ 
ing  conveyed  in  the  air  stream,  such  as  in  pneumatic 
conveying  systems,  will  fall  out  of  the  air  stream  in 
the  box  and  clogging  will  finally  result. 

A  similar  space  restriction  often  occurs  in  the  use 
of  double  inlet  fans.  These  fans  are  generally  located 
in  plenum  chambers  drawing  air  through  condition¬ 
ing  coils  and  air  cleaners  and  discharging  into  the 
duct  system.  Again,  in  our  zealousness  to  minimize 
space,  the  walls  of  the  plenum  chamber  may  be  placed 
too  close  to  the  fan  inlets,  as  in  Fig.  3.  Similar  prob¬ 
lems  may  be  encountered  with  single  open  inlet  fans 
when  they  are  placed  too  close  to  a  building  wall  or 
obstruction  such  as  a  building  column. 

Under  these  conditions  of  installation,  the  perform¬ 
ance  of  the  fan  will  be  reduced.  In  general,  placing  a 
wall  too  close  to  a  fan  inlet  merely  adds  to  the  system 
resistance  and  reduces  the  air  volume.  A  large  build¬ 
ing  column,  however,  may  set  up  turbulence  or  other 
entrance  flow  characteristics  which  may  seriously 
reduce  the  performance,  in  addition  to  its  restriction 
on  the  air  flow’. 

To  eliminate  these  problems,  a  good  rule  to  remem¬ 
ber  is  to  place  the  fan  inlet  no  closer  than  one-half  a 
wheel  diameter  to  the  wall  or  other  obstruction  as 
indicated  in  Fig.  4. 

A  recent  development  in  fan  design  affords  another 
solution  to  the  “space”  problem  that  has  been  handled 
in  the  past  by  inlet  boxes.  The  in-line  centrifugal 
fan,  which  provides  the  same  performance  as  con¬ 
ventional  scroll-type  centrifugal  fans  but  with  the 
added  feature  of  in-line  air  flow,  can  provide  con¬ 
siderable  savings  in  space  in  many  cases,  especially 
where  an  in-line  air  flow  duct  arrangement  is  indi¬ 
cated.  See  Fig.  5. 
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How  Much  Does  It  Really  Cost 
To  Operate  School  Air  Conditioning? 


A.  W.  MITCHELL 

Business  Manager 

Phoenix  Union  High  School  &  College  System 


Phoenix, 


The  inclusion  of  air  conditioning  systems  in 
school  buildings  is  slowly  increasing  throughout 
the  country.  A  few  northern  cities,  such  as  Syracuse, 
are  constructing  year-round  schools  with  central 
cooling  plants  to  meet  the  demand  for  more  efficient 
use  of  educational  facilities  on  a  12-month  basis. 

In  the  opinion  of  many  educators,  however,  the 
trend  tow'ard  air  conditioning  is  far  too  slow,  and 
they  lay  the  blame  on  .school  boards  with  the  “old 
fashioned”  idea  that  cooling  is  a  luxury.  School 
boards,  on  the  other  hand,  feel  their  responsibility 
toward  taxpayers  involves  providing  the  maximum 
educational  facilities  at  the  most  economical  price, 
which  they  believe  eliminates  “unnecessary  extra.s” 
.such  as  year-round  environmental  control. 

These  board  members  would  probably  say  that  air 
conditioning  was  fine  for  the  Phoenix  area,  but  not 
for  their  particular  location,  which  doesn’t  experience 
120-degree  summers,  and  that  the  enormous  added 
expense  of  operating  an  air  conditioning  system  could 
not  be  justified. 

I  believe  a  study  made  on  all  phases  of  the  air  con¬ 
ditioning  program  in  four  high  schools  in  our  district 
.shows  some  rather  unexpected  results.  Because  of 


Arizona 


our  fairly  unique  climatic  conditions  here  in  Arizona, 
the  figures  we  have  tabulated  will  not  apply  to  most 
other  .sections  of  the  country.  They  'will,  however, 
probably  indicate  the  maximum  range  of  operational 
cost  since  few'  sections  of  the  United  States  match 
our  temperatures. 

First  it  is  necessary  to  know'  something  of  our 
schools  and  their  equipment.  The  study  was  made 
of  the  four  high  schools  in  our  district  which  are  com¬ 
pletely  air  conditioned :  Central,  Carl  Hayden,  South 
Mountain  and  Camelback  high  schools. 

We  began  our  air  conditioning  program  in  1956 
with  the  installation  of  a  gas-fired  absorption  unit 
at  Camelback,  and  then  South  Mountain,  both  .schools 
already  in  operation  at  the  time  of  installation.  The 
.same  type  of  equipment  was  part  of  original  con¬ 
struction  at  Hayden  and  Central. 

The  operational  cost  study  was  made  for  the  1959 
normal  school  calendar  year  (Jan.-June,  Sept.-Dee.), 
although  .some  of  the  schools  operate  on  a  12-month 
basis. 

A  brief  description  of  each  school  will  give  an  idea 
of  the  .scope  of  the  .school  complex  on  which  the  study 
is  based. 
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Camelbacic  High  School 

This  school,  as  with  all  the  schools  in  the  study,  is 
constructed  on  an  “open  plan.”  The  buildings  con¬ 
tain  134,947  square  feet,  and  are  one  and  two-story 
rectangles  with  flat  overhanging  roofs  to  provide 
shade  protection  from  the  sun.  The  classroom  units, 
administration  building  and  auditorium-cafeteria  are 
connected  by  covered  w'alkways. 

Approximately  2,200  students  attended  class  here 
during  1959  on  a  double  session  which  lasted  from 
7 :30  a.m.  to  5:00  p.m.  This  school  now  operates  al¬ 
most  a  full  12-months,  including  summer  school  for 
make-up  and  enrichment  courses. 

Central  refrigeration  is  .supplied  by  a  430-ton  Car¬ 
rier  absorption  unit.  It  is  supplied  by  two  Kewanee 
150-horsepower  H.R.T.  boilers  operated  at  40  psi 
.steam  pressure.  It  utilizes  a  double-duct  system  for 
distribution,  controlled  by  individual  room  thermo¬ 
stats. 

The  cost  of  the  complete  heating  system  W'as 
$394,690,  or  $2.82  per  square  foot.  The  absorption 
machine  w’as  installed  later  for  $120,000,  or  under 
89  cents  per  square  foot.  The  expenditure  for  ab- 
-sorption  cooling  equipment  amounted  to  $50.25  per 
student  station. 

Labor  costs  for  maintenance  during  1959  were 
$966.66.  This  high  figure  here,  and  in  the  following 
three  schools,  is  explained  by  the  fact  that  mo.st  of 
this  expense  was  incurred  for  cleaning  and  applying 
protective  material  to  the  tube  sheets  to  stop  corro¬ 
sion  resulting  from  the  extremely  hal’d  water  we  have 
in  this  section  of  the  country.  Results  of  this  work 
were  satisfactory  and  will  not  be  repeated  each  year. 

Also  included  in  the  1959  figures  is  labor  cost  for 


South  Mountain  High  School 

This  school  is  compo.sed  of  123,257  square  feet  in 
12  buildings,  and  is  in  many  ways  similar  to  Camel- 
back  High.  A  330-ton  gas-fired  absorption  air  con¬ 
ditioner  was  added  to  existing  facilities  under  an¬ 
other  separate  contract  of  $120,000.  The  initial  heat¬ 
ing  contract,  which  included  two  Spencer  15-pound 
H.R.T.  boilers,  was  $343,440.  This  made  the  square- 
foot  cost  of  heating  and  cooling  South  Mountain 
$2.78  and  98  cents,  re.spectively. 

The  per  student  station  cost  of  the  air  conditioning 
system  here  was  $56.25,  the  highest  of  our  four 
.schools.  Non-recurring  labor  co.st.s  (as  explained 
above)  were  al.so  high  for  this  school,  $1,126.48. 

Over  1,850  students  were  enrolled  in  1959,  W’hen 
air  conditioning  was  u.sed  for  55  days  of  the  normal 
.school  year.  The  cost  of  operating  the  system  was 
$2,443.75,  which  amounted  to  $1.32  per  student  for 
the  year  or  2.4  cents  per  student  per  day. 


the  first  major  service  and  inspection  of  the  absorp¬ 
tion  units  since  their  installation,  another  expense 
which  will  not  be  incurred  each  year. 

The  cost  of  material  for  maintenance  and  replace¬ 
ment  parts  was  $35.21,  based  on  $140.85  worth  of 
parts  used  by  all  four  absorption  units.  These  were 
the  first  parts  used  in  three  years,  and  were  draA\Ti 
from  our  .stockpile  of  spare  parts  on  hand.  We  had 
$744.70  worth  of  parts  not  yet  used  at  the  end  of 
1959. 

The  air  conditioning  system  was  used  for  a  total 
of  80  days  during  calendar  1959,  primarily  during 
April,  May,  September  and  October.  The  total  cost 
of  operating  the  system  was  $4,653.46,  or  $2.08  per 
student  for  the  entire  year.  This  amounts  to  just 
over  ‘ly/z  cents  per  student  per  day  to  maintain  a 
comfortable  learning  environment,  based  on  a  gas 
rate  of  $.46/MCF. 
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Carl  Hayden  High  School 

This  school  consists  of  seven  major  buildings,  and 
was  the  first  to  be  constructed  with  gas-fired  absorp¬ 
tion  air  conditioning  as  part  of  original  equipment, 
so  that  fan  coils,  ventilation  cycle,  etc.,  were  designed 
into  the  original  buildings. 

The  reason  for  the  selection  of  absorption-type  air 
conditioning  operated  by  natural  gas-burning  boil¬ 


ers,  incidentally,  began  as  a  matter  of  economics. 
Boiler  systems  capable  of  handling  the  absorption 
machine  were  already  operating  in  the  first  tw'o 
.schools,  so  it  was  less  expensive  to  cool  by  absorption. 
This  type  of  equipment  was  installed  in  the  two  new 
schools,  however,  because  we  were  most  satisfied 
with  both  the  functioning  of  the  cooling  system  and 
economy  of  its  operation.) 

The  initial  cost  of  the  heating  system  was  $250,000, 
and  consisted  of  two  Titusville  217-horsepower 
H.R.T.  boilers  operating  at  40  psi  steam  pressure. 
The  central  refrigeration  plant  was  installed  for  only 
$75,000,  or  $40.10  per  student  station.  Square  foot 
figures  were  $2.19  for  heating  and  65  cents  for  cool¬ 
ing  equipment. 

The  330-ton  absorption  machine  cooled  113,955 
square  feet  of  space  at  Hayden  High  for  72  days  at 
a  cost  of  $3,961.40.  This  school  was  on  double  ses¬ 
sion  during  1959,  however,  with  classes  meeting  from 
7 :30  a.m.  to  5 :00  p.m.  Under  these  circumstances  it 
cost  $1.51  per  student  for  cooling,  or  just  2.1  cents 
per  day  per  pupil.  Non-recurring  maintenance  was 
$794.50. 

Another  257-ton  Carrier  absorption  machine  will 
be  added  to  the  system  to  accommodate  additions.  It 
will  be  operated  by  existing  boiler  equipment. 


Central  High  School 

This  is  our  newest  high  .school,  conceived  by  John 
Sing  Tang,  A.I.A.,  and  formally  accepted  by  the 
Board  of  Education  in  January,  1958.  It  has  a 
99,852  square  foot  area  (covered  walkways  not  in¬ 
cluded)  and  was  built  for  $2,151,735,  or  $21.55  per 
square  foot.  Present  mechanical  equipment  is  ade¬ 
quate  for  future  expansion  to  a  2500-student  school. 

Its  present  enrollment  is  1,517.  The  school  is  com¬ 
prised  of  48  classrooms,  cafeteria,  library,  book  store, 
gymnasium,  admini.stration  area  and  boiler  building. 


Construction  is  similar  to  that  of  our  other  schools 
— ground  supported  concrete  floors,  nine-inch  brick 
walls,  and  flat,  mopped-on  gravel  surface  roof  with 
two-inch  rigid  insulation  over  a  concrete  deck.  Win¬ 
dows  are  projected-type  aluminum. 

The  air  conditioning  system  is  high  pressure 
double-duct  for  classrooms,  and  low  pressure  for 
cafeteria,  shops  and  gymnasium.  Air  return  is  in¬ 
corporated  in  the  system,  except  for  lavatories  where 
direct  power  exhaust  is  used. 

An  air  handling  unit  in  each  building  is  supplied 
with  hot  or  chilled  water  from  the  central  plant.  Two 
187-horsepower  H.R.T,  boilers  supply  both  heat  and 
domestic  hot  water,  and  power  the  330-ton  absorp¬ 
tion  refrigeration  unit.  The  two  boilers  have  a  total 
rating  of  12.9  million  Btu.  output. 

Indoor-outdoor  design  temperatures  were  70''-25® 
(winter)  and  78°-108®  (summer).  Ventilation  de¬ 
sign  ranged  from  five  to  100%  fresh  air,  depending 
upon  outside  temperature. 

The  firm  of  Lowry  &  Sorensen  engineered  the  heat¬ 
ing-cooling  system,  and  the  Valley  Sheet  Metal  Com¬ 
pany  carried  out  the  $406,000  contract,  of  which  $80,- 
000  was  for  the  cooling  plant;  this  was  $52.75  per 
student  station. 

The  cost  of  cooling  during  82  days  of  double  ses¬ 
sions  at  Central  was  $4,467.94,  or  $2.05  per  student 
per  year,  2.5  cents  per  student  per  day. 

Maintenance  labor  for  the  survey  year  was  $689.90, 
and  the  same  $35.21  was  charged  for  replacement 
parts. 
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SUMMARY  OF  INITIAL  COSTS  AND  OPERATING  EXPENSES 
TO  AIR  CONDITION  FOUR  PHOENIX  HIGH  SCHOOLS  DURING  1959 


SCHOOL 

!  HEATING 
EQUIP. 

COOLING 

EQUIP. 

MAI  NT. 

1  LABOR 

MAI  NT. 
PARTS 

DAYS 

USED 

COOLING 
FUEL  COST 

COST  PER 
STUDENT/ 
YEAR 

COST  PER 
STUDENT/ 
DAY 

CAMELBACK 

$394,690 

$120,000 

$  966.66* 

$35.21* 

80 

$4,653.46 

$2.08 

$.026 

S.  MOUNTAIN 

343,440 

120,000 

1126.48* 

35.21* 

55 

2,443.75 

1.32 

.024 

C.  HAYDEN 

250,000 

75,000 

794.50* 

35.21* 

72 

3,961.40 

1.51 

.021 

CENTRAL 

326,000 

80,000 

639.90* 

35.21* 

82 

4,467.94 

2.05 

.025 

Average 

$1.74 

$.024 

Total 

$395,000 

$3527.54* 

$140.84* 

$15,526.55 

*  Non-recurring  expense. 

Other  Cost  Considerations 

It  was  not  necessary  to  include  labor  costs  in  cal¬ 
culating  the  operations  of  the  four  central  absorption 
refrigerating  plants.  There  was  no  increase  in  op¬ 
erating  personnel  when  the  units  were  put  into  use 
since  existing  plant  operators  were  trained  to  oper¬ 
ate,  service  and  maintain  this  equipment. 

We  actually  anticipate  a  reduction  in  cooling  costs 
in  the  coming  years.  Economies  will  be  made  possible 
through  operating  experience  gained  on  existing  in¬ 
stallations.  In  our  future  schools  (our  current  plans 
are  to  air  condition  all  high  schools)  we  expect  new 
developments  in  machine  design  and  control  will  make 
for  even  more  efficient  cooling  systems.  In  this  con¬ 
nection  it  is  interesting  to  note  that  in  1960,  while 
operating  Central  through  both  summer  school  and 
summer  night  school,  the  total  cooling  gas  fuel  bill 
was  just  $5,934. 

One  other  cost  consideration  is  that  of  building 
maintenance.  We  have  found  that  we  can  clean  and 
maintain  our  air  conditioned  buildings  with  consider¬ 
ably  less  man  power  than  our  non-cooled  buildings 
because  they  remain  much  cleaner  from  day  to  day. 

Significance 

What  do  the  above  statistics  mean  to  our  school 
district?  It  means  that  within  the  past  few  years 


South  Mountain  High  School,  Phoenix,  Ariz. 


we  have  learned  we  can  create  an  environment  for 
learning  which  never  before  existed.  And  we  can 
do  it  at  a  low  cost. 

An  average  of  just  2.4  cents  per  day  provides 
cooling  to  each  high  school  student.  Just  $1.75  per 
year  for  each  pupil  creates  an  environment  without 
the  distraction  of  physical  discomfort,  and  in  which, 
not  incidentally,  the  teacher  can  function  more  effi¬ 
ciently  and  with  high  morale. 

No  one  would  think  of  building  a  school  anywhere 
in  the  United  States  without  a  heating  system  of  some 
sort.  We  have  shown  that  for  only  30  per  cent  of 
heating  equipment  cost,  buildings  can  be  converted 
to  year-round  structures  which  can  be  used  during  the 
warmest  30  per  cent  of  the  year.  The  30  per  cent 
figure  will  of  course  vary,  as  will  all  figures  in  this 
article,  depending  upon  location  and  circumstances, 
but  it  is  a  guide. 

National  Significance 

We  believe  our  experience  here  in  Phoenix  can  be 
useful  to  school  boards  and  educators  throughout 
the  country  for  a  number  of  reasons. 

All  our  schools  are  built  on  the  “open”  or  “finger” 
plan,  as  are  most  schools  today.  Future  schools  are 
planned,  however,  to  be  more  compact  What  we 
have  done  we  have  done  with  relatively  conventional 
rooms.  An  even  greater  advantage  is  expected  in 
reduction  of  cooling,  heating,  and  maintenance  cost 
by  use  of  the  compact  school. 

Our  high  schools  are  about  average  size,  and  run 
both  single  and  double  sessions,  simplifying  compari¬ 
sons  with  schools  in  other  communities. 

And,  most  important,  our  Spring  and  Fall  tem¬ 
peratures  are  close  to  the  highest  in  the  United 
States  so  all  operating  figures  will  probably  be  higher 
than  those  of  cooler  sections  despite  any  gas  rate 
differentials. 

We  believe  that  many  educational  officials  will  be 
surprised  at  the  economy  of  operating  a  gas-fired 
absorption  cooling  system  in  a  climate  such  as  ours. 
We  hope  they  may  be  motivated  to  take  another  look 
at  refrigeration  as  a  means  of  increasing  the  effi¬ 
ciency  of  their  educational  program  and  of  their 
educational  facilities. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  OCTOBER.  1961 


101 


/ipflicjitions  and  installations 


Installed  Plant  Services  Hold  the  Key 

To  Raytheon’s  Transistor  Reliability 


Raytheon’S  new  semiconductor  pl.\nt  in  Lewis¬ 
ton,  Maine,  has  been  designed  to  produce  tran¬ 
sistors  so  nearly  perfect  that  they  will  be  guaran¬ 
teed  with  ten  times  the  assurance  of  similar  present- 
ly-available  devices. 

At  the  formal  opening  of  the  new  116,500  sq  ft 
building  Raytheon  President  Richard  E.  Krafve  called 
the  plant  the  “home  of  guaranteed  transistors.”  He 
said  it  has  been  built  to  accommodate  the  new  Lambda 
system,  the  government’s  highest  criteria  of  quality 
and  leliability  measurement. 

On?  of  the  principal  features  of  the  plant  is  a 
super -clean  production  area  which  boasts  controlled 
temperature  and  humidity,  highly-efficient  dust  con¬ 


trol  of  personnel  as  well  as  atmosphere,  flush  dust- 
free  ceilings  and  hard  surface  floors. 

However,  the  key  to  higher  reliability  levels  is  the 
installed  plant  services  supplying  all  requirements  of 
manuiacturing,  assembly  and  testing  functions.  A 
6400  t>q  ft  utility  area,  shown  in  cover  photo,  con¬ 
tains  the  color-coded  lines  conducting  these  services 
from  their  various  sources  into  a  service  loop  passing 
underneath  the  main  assembly  area.  These  lines 
are  tapped  according  to  the  requirements  for  each 
service. 

The  diagram  on  page  103  indicates  schematically 
the  source  of  the  various  services.  The  table  on  page 
104  shows  pipe  sizes,  types,  and  color  coding. 


Fig.  I.  Personnel  entering  the 
super-clean  production  area  must 
wash,  don  nylon  smocks,  and  wipe 
their  feet  over  vacuum  cleaning 
devices  in  the  floor  to  remove  any 
dust  particles.  Note  rows  of  "dry 
boxes"  with  protruding  sleeves. 
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Fig.  2.  These  are  the  Primary  Plant  Services  and  their  Sources. 


DRY  AIR  SYSTEM 


DISSOCIATED  AMMONIA 


FORMING  GAS 
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SUMMARY  OF  PRIMARY  PLANT  SERVICES 


Service  | 

Distribution 

Color  Code 

Demineralized  Water 

3"  PVC 

PVC  Gray 

no  paint 

City  Gas 

3"  Black  Iron  Sched.  40 

Buff 

Nitrogen 

2"  Black  Iron  Sched.  40 

Green 

Dissociated  Ammonia 

Black  Iron  Sched.  40 

Yellow 

Forming  Gas 

1 "  Black  Iron  Sched.  40 

Light  Green 

Argon 

1"  Type  K  Copper 

Purple 

Dry  Air 

4"  Seamless  Steel 

Dark  Blue 

Rg.  4.  Interior  view  of  a  dry  box  shows  rubber-gloved 
hands  assembling  tiny  transistor  parts.  Gloves  and 
plastic  sleeves  are  integral  to  the  boxes. 


Purchased  gases  are  stored  under  pressure  in  a 
tank  farm  located  behind  the  utility  room.  A  special 
trench  carries  all  piping  underground  from  the  tank 
farm  to  the  utility  room  and  from  there  to  a  service 
loop  located  under  the  main  assembly  area.  The  “loop” 
scheme  was  chosen  to  eliminate  stagnant  dead-ended 
pipe  runs  and  to  provide  more  uniform  pressure  dis¬ 
tribution.  Gases  generated  in  the  utility  room  (nitro¬ 
gen  and  forming  gas)  are  piped  to  storage  and  back 
to  service  loop  via  the  trench. 

End  use  of  these  services  will  not  be  examined  in 
detail,  except  for  those  related  to  the  miniature  en¬ 
vironments,  known  as  "dry  boxes”,  created  within 
the  super-clean  area.  The  photo  of  Fig.  4  shows 
one  of  the  glass-encased  dry  boxes  which  incorporate 
plastic  sleeves  and  rubber  gloves,  through  which  dex¬ 
terous  fingers  assemble  tiny  transistors. 

The  dry  air  piping  .scheme,  shown  in  Fig.  3,  dis¬ 
tributes  equal  volume  and  pressure  to  all  dry  box 
units  in  a  continuous  line  and  tends  to  provide  even 
drj’ness  throughout.  About  20%  of  the  air  for  a 
given  line  is  used  to  blow'  moisture  from  wet  parts 
in  the  parts  blow-off  box.  This  blow-off  air  must 
then  be  immediately  exhausted  with  the  dry  box  air 
to  the  atmosphere  to  prevent  moisture  contamina¬ 
tion  of  the  dr>'  box.  The  only  air  lost  from  the  dry 
boxes  to  the  room  atmosphere  occurs  at  the  hand¬ 
hole  sleeves. 

Valves  at  dry  box  take-offs  are  locked  in  position 
after  being  adjusted  to  the  point  where  all  hand¬ 
hole  sleeves  are  deflected  equally.  Welded  and  silver 
.soldered  connections  reduce  the  possibility  of  moisture 
infiltration  at  joints.  In  the  event  that  air  dryness 
falls  below  the  specified  standard,  nitrogen  can  be 
introduced  without  elaborate  change-over  through  the 
use  of  a  simple  mixing  valve  arrangement. 
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ESTIMATING 

Job  Time  Reference  Data 


Part  7  in  this  series  on  estimating  continues  the  publication  of 
a  group  of  tables  containing  specific  estimating  data  in 
terms  of  man-hours  of  labor.  Covered  this  month  is  the  applica¬ 
tion  of  insulation  to  piping  and  allie  I  equipment. 


^HE  INSULATION  KNOWN  AS  So^c  MAGNESIA  is  pos- 
-*•  sibly  the  oldest  type  of  pipe  insulation  in  use.  It 
is  long  wearing,  and  can  be  used  either  with  a  hard 
cement  finish,  a  canvas  covering,  or  an  aluminum  skin 
or  cover. 

It  can  be  used  on  any  type  of  installation  from  the 
ordinary  low  pressure  heating  system  to  a  high  pres¬ 
sure  installation  for  a  power  plant. 

Tables  18,  19,  20  and  21  give  the  man-hours  for 
installations  up  to  600  deg  F  only.  They  cover  the 
installation  of  S5%  magnesia  insulation  with  a  canvas 
protective  covering. 


TABLE  18  —  85%  MAGNESIA  PIPE  INSULATION. 
I  INCH  THICK  FOR  A  TEMPERATURE  RANGE  FROM 
126  TO  299  DEG  F  —  INSTALLATION  TIME 


Pipe 

Size 

in 

Inches 

{  Straight 
Pipe 

1  ■ 

.  Bent 

Pipe 

1  ^  1 

Screwed  or 
Welded 
Fittings 
and 
Valves 

1 

Flanged 

Fittings 

and 

Valves 

Pair  of 
Flanges 

Man-hours  per  Foot 

Man-hours 

V2 

.130 

.195 

.195 

.455 

.390 

% 

.135 

.197 

.197 

.473 

.405 

1 

.135 

.197 

.197 

.473 

.405 

l'/4 

.149 

.224 

.224 

.522 

.447 

l'/2 

.150 

.225 

.225 

.525 

.450 

2 

.158 

.239 

.239 

.553 

.474 

2V2 

.169 

.254 

.254 

.592 

.507 

3 

.175 

.263 

.263 

.613 

.525 

4 

.189 

.284 

.473 

.662 

.567 

5 

.209 

.313 

.523 

.734 

.627 

6 

.226 

.339 

.565 

.791 

.678 

ROBERT  J.  SMITH 

Estimator 

Sanderson  &  Porter,  Inc. 
New  York,  N.  Y. 


TABLE  19  —  85%  MAGNESIA  PIPE  INSULATION. 
11/2  INCHES  THICK  FOR  A  TEMPERATURE  RANGE 
FROM  266  TO  387  DEG  F  —  INSTALLATION  TIME 


Pipe 

Size 

in 

Inches 

Straight 

Pipe 

Bent 

Pipe 

Screwed  or 
Welded 
Fittings 
and 
Valves 

Flanged 

Fittings 

and 

Valves 

Pair  of 
Flanges 

1  Man-hours  per  Foot 

M 

an-hours 

V2 

.158 

.239 

.239 

.453 

.474 

Ya 

.170 

.255 

.255 

.595 

.510 

1 

.177 

.266 

.266 

.620 

.531 

l'/4 

.186 

.270 

.270 

.63 

.540 

l'/2 

.186 

.279 

.279 

.651 

.558 

2 

.201 

.302 

.302 

.704 

.603 

2'/2 

.207 

.311 

.311 

.725 

.621 

3 

.216 

.324 

.540 

.756 

.648 

4 

.240 

.360 

.600 

.840 

.720 

5 

r249 

.374 

.623 

.872 

.747 

6 

.255 

.383 

.638 

.893 

.775 

8 

.270 

.401 

.675 

.945 

.810 

10 

.321 

.481 

.803 

1.124 

.963 

12 

.351 

.527 

.878 

1.229 

1.053 
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TABLE  20  —  85%  MAGNESIA  PIPE  INSULATION,  2 
INCHES  THICK  FOR  A  TEMPERATURE  RANGE 
FROM  340  TO  500  DEG  F  —  INSTALLATION  TIME 


Pipe 

Size 

in 

Inches 

Straight 

Pipe 

j 

1  ' 

Bent 

Pipe 

Screwed  or 
Welded 
Fittings 
and 
Valves 

Flanged 

Fittings 

and 

Valves 

Pair  of 
Flanges 

1  Man-hours  per  Foot  ; 

Man-hours 

'/2 

.170 

.255 

.255 

.595 

.510 

% 

.180 

.270 

.270 

.630 

.540 

1 

.194 

.291 

.291 

.679 

.582 

l'/4 

.207 

.311 

.311 

.725 

.621 

l'/2 

.219 

.328 

.328 

.766 

.657 

2 

.231 

.347 

.347 

.809 

.693 

2'/2 

.240 

.360 

.600 

.840 

.720 

3 

.253 

.380 

.633 

.886 

.759 

4 

.264 

.396 

.660 

.924 

.792 

5 

.272 

.408 

.680 

.952 

.816 

6 

.289 

.435 

.723 

1.012 

.867 

8 

.321 

.482 

.803 

1.124 

.963 

10 

.349 

.524 

1.571 

1.222 

1.047 

12 

.381 

.572 

1.715 

1.334 

1.143 

TABLE  21  —  85%  MAGNESIA  PIPE  INSULATION. 
21/2  INCHES  THICK  FOR  A  TEMPERATURE  RANGE 
FROM  500  TO  600  DEG  F  —  INSTALLATION  TIME 

Pipe 

Size 

in 

Inches 

Straight 

Pipe 

Bent 

Pipe 

Screwed  or 
Welded 
Fittings 
and 
Valves 

j 

Flanged 

Fittings 

and 

Valves 

Pair  of 
Flanges 

Man-hours  per  Foot 

Man-hours 

'/2 

.18 

.270 

.270 

.630 

.540 

y4 

.207 

.311 

.311 

.725 

.621 

1 

.219 

.329 

.329 

.767 

.657 

l'/4 

.231 

.347 

.347 

.809 

.693 

l'/2 

.240 

.360 

.360 

.840 

.720 

2 

.255 

.383 

.383 

.893 

.765 

2'/2 

.264 

.396 

.396 

.924 

.792 

3 

.274 

.411 

.685 

.959 

.822 

4 

.291 

.437 

.728 

1.019 

.873 

5 

.298 

.447 

./45 

1.043 

.894 

6 

.312 

.469 

.788 

1.092 

.936 

8 

.361 

.541 

.903 

1.264 

1.083 

10 

.387 

.581 

1.742 

1.355 

I.I6I 

12 

.429 

.643 

1.931 

1.502 

1.287 

TABLE  22  —  85%  MAGNESIA  PIPE  INSULATION  WITH  ALUMINUM 
COVERING.  FOR  TEMPERATURES  TO  300  DEG  F  —  INSTALLATION 

TIME 


Pipe 

Size 

in 

Inches 

Straight 

Pipe 

Bent 

Pipe 

Welded 

Rttings 

and 

Valves 

Flanged 

Fittings 

and 

Valves 

Pair  of 
Flanges 

Insulation 

Thickness 

in 

Inches 

Man-hours 

per  Foot 

Man-hours 

'/2 

.20 

.60 

.40 

.80 

.80 

1 

% 

.20 

.60 

.40 

.80 

.80 

1 

1 

.20 

.60 

.40 

1.06 

1.00 

1 

l'/4 

.20 

.60 

.40 

1.06 

1.00 

1 

l'/2 

.20 

.60 

.46 

1.06 

1.06 

1 

2 

.22 

.65 

.40 

1.06 

1.06 

1 

2'/2 

.22 

.65 

.80 

1.85 

1.06 

1 

3 

.22 

.65 

.87 

2.13 

1.30 

1 

4 

.23 

.68 

.98 

*3.20 

3.20 

l'/2 

6 

.30 

.88 

1.18 

3.70 

4.26 

l'/2 

8 

.32 

.95 

1.90 

4.50 

4.72 

l'/2 

10 

.33 

1.00 

2D0 

5.30 

5.30 

2 

12 

.40 

1.16 

2.36 

5.80 

5.80 

2 

Reflective-Type  Covering 

This  type  of  insulation  consists 
of  an  inner  layer  of  85%  magnesia 
covered  with  an  aluminum  skin  or 
covering. 

It  is  generally  used  on  indus¬ 
trial  or  power  plant  installations, 
and  provides  not  only  a  very  strik¬ 
ing  appearance  but  also  a  long 
wearing  job. 

Tables  22,  23,  24  and  25  present 
man-hours  for  85%  magnesia  in¬ 
sulation  with  reflective-type  cover¬ 
ing  for  installations  up  to  600  deg. 
Insulation  thickness  varies  with 
pipe  size,  as  well  as  with  tempera¬ 
ture,  and  is  shown  in  last  column 
of  these  tables. 


106 


OCTOBER,  1941.  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


TABLE  23  —  85%  MAGNESIA  PIPE  INSULATION  WITH  ALUMINUM 
COVERING.  FOR  TEMPERATURE  RANGE  FROM  300  TO  400  DEG  F  — 
INSTALLATION  TIME 


Pipe 

Size 

in 

Inches  j 

Straight 

Pipe 

Bent 

Pipe 

Welded 

Fittings 

and 

Valves 

Flanged 

Fittings 

and 

Valves 

Pair  of 
Flanges  | 

Insulation 

Thickness 

in 

Inches 

Man-hours  per  Foot 

Man-hours 

'/2 

.20 

.60 

.40 

.80 

.80 

1 

Va 

.20 

.60 

.40 

.80 

.80 

1 

1 

.20 

.60 

.40 

1.06 

.92 

1 

l'/4 

.20 

.60 

.40 

1.06 

.92 

1 

l'/2 

.20 

.60 

.40 

1.06 

.92 

1 

2 

.23 

.60 

.80 

1.06 

1.06 

l'/2 

2'/2 

.25 

.67 

1.50 

2.13 

1.30 

l'/2 

3 

.25 

.73 

1.43 

2.25 

1.58 

l'/2 

4 

.27 

.80 

1.43 

2.78 

3.43 

l'/2 

6 

.32 

.95 

1.43 

3.20 

4.50 

2 

8 

.33 

1.00 

1.43 

4.00 

4.72 

2 

10 

.50 

1.20 

5.00 

6.67 

5.00 

2'/2 

12 

.50 

1.25 

5.80 

8.00 

5.83 

2'/2 

TABLE  24  —  85%  MAGNESIA  PIPE  INSULATION  WITH  ALUMINUM 
COVERING.  FOR  TEMPERATURE  RANGE  FROM  400  TO  500  DEG  F  — 
INSTALLATION  TIME 


V2 

.23 

.58 

.80 

.80 

.80 

l'/2 

Va 

.23 

.58 

.80 

.80 

.80 

l'/2 

1 

.23 

.58 

.80 

1.06 

1.06 

l'/2 

l'/4 

.23 

.58 

.80 

1.06 

1.06 

l'/2 

l'/2 

.23 

.58 

.80 

1.06 

1.06 

l'/2 

2 

.25 

.80 

.80 

1.06 

1.27 

l'/2 

2'/2 

.27 

.80 

1.52 

2.13 

1.45 

2 

3 

.33 

.83 

2.12 

2.13 

1.85 

2 

4 

.33 

1.00 

3.33 

2.78 

3.20 

2 

6 

.44 

1.08 

4.50 

5.33 

3.20 

2'/2 

8 

.53 

1.60 

4.76 

9.27 

5.00 

2'/2 

10 

.62 

1.83 

5.50 

11.50 

6.67 

2'/2 

12 

.65 

1.93 

6.67 

14.80 

8.00 

3 

TABLE  25  —  85%  MAGNESIA  PIPE  INSULATION  WITH  ALUMINUM 
COVERING.  FOR  TEMPERATURE  RANGE  FROM  500  TO  600  DEG  F  — 
INSTALLATION  TIME 


'/2 

.23 

.58 

.80 

.80 

.80 

l'/2 

Va 

.23 

.58 

.80 

.80 

.80 

l'/2 

1 

.23 

.58 

.80 

1.06 

1.06 

l'/2 

l'/4 

.23 

.58 

.80 

1.06 

1.06 

l'/2 

l'/2 

.23 

.58 

.80 

1.06 

1.06 

l'/2 

2 

.25 

.80 

.80 

1.06 

1.27 

2 

2'/2 

.27 

.80 

1.52 

2.13 

1.45 

2 

3 

.33 

.83 

2.12 

2.13 

1.85 

2 

4 

.33 

1.00 

3.33 

2.78 

3.20 

2 

6 

.44 

1.08 

4.50 

5.33 

3.20 

2'/2 

8 

.53 

1.60 

4.76 

9.27 

5.00 

3 

10 

.62 

1.83 

5.50 

11.50 

6.67 

3 

12 

.65 

1.93 

6.67 

14.80 

8.00 

3 

JOB 

TIME 

REFERENCE 

DATA 


Fiber  Glass  Insulation 

The  man  hours  shown  on  follow¬ 
ing  page  in  Tables  26,  27  and  28 
apply  to  fiber-glass  pipe  insulation 
with  factory-applied  fabric  mem¬ 
brane. 

The  pipe  covering  is  applied  and 
banded  in  place,  and  the  lap  of  the 
glass  fabric  membrane  is  cement¬ 
ed  in  place  with  a  waterproof 
cement.  Fittings  are  banded  in 
place  and  finished  with  a  water¬ 
proof  cement.  Either  aluminum  or 
brass  bands  can  be  used. 
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TABLE  26  —  FIBER  GLASS  PIPE  INSULATION.  FOR 
TEMPERATURE  RANGE  FROM  50  TO  300  DEG  F  — 
INSTALLATION  TIME 


Pipe 

Size 

in 

Inches 

Lineal 

Foot 
of  Pipe 

Screwed  or 
Welded 
Fittings 
and  Valves 

Flanges 

(each) 

Insulation 

Thickness 

in 

Inches 

Man-hours 

'/2 

.20 

.40 

.40 

1 

% 

.20 

.40 

.40 

1 

1 

.20 

.40 

.50 

1 

l'/4 

.20 

.40 

.50 

1 

l'/2 

.20 

.40 

.53 

1 

2 

.22 

.40 

.53 

1 

2'/2 

.22 

.80 

.53 

1 

3 

.22 

.87 

.65 

1 

4 

.23 

.98 

1.60 

1 

6 

.30 

1.18 

2.13 

1 

8 

.32 

1.90 

2.36 

l'/2 

.0 

..33 

2.00 

2.65 

l'/2 

i2 

.40 

2.36 

2.90 

l'/2 

TABLE  28  —  FIBER  GLASS  PIPE  INSULATION,  FOR 
TEMPERATURE  RANGE  FROM  400  TO  600  DEG  F  — 
INSTALLATION  TIME 


Pipe 
Size 
in  : 

Inches 

Lineal 

Foot 
of  Pipe 

Screwed  or 
Welded 
Fittings 
and  Valves 

Ranges 

(each) 

Insulation 

Thickness 

in 

Inches 

Man-hours 

'/2 

.23 

.80 

.40 

l'/2 

¥4 

.23 

.80 

.40 

l'/2 

1 

.23 

.80 

.53 

l'/2 

l'/4 

.23 

.80 

.53 

l'/2 

l'/2 

.23 

.80 

.53 

l'/2 

2 

.23 

.80 

.58 

l'/2 

2'/2 

.25 

1.50 

.69 

l'/2 

3 

.37 

2.11 

.88 

l'/2 

4 

.40 

3.33 

1.34 

2 

6 

.44 

4.50 

1.60 

2 

8 

.50 

5.00 

2.50 

2'/2 

10 

.56 

5.25 

2.92 

2'/2 

12 

.58 

6.41 

3.45 

2'/2 

TABLE  27  —  FIBER  GLASS  PIPE  INSULATION.  FOR 
TEMPERATURE  RANGE  FROM  300  TO  400  DEG  F  — 
INSTALLATION  TIME 


Pipe 

Size 

in 

Inches 

Lineal 

Foot 
of  Pipe 

Screwed  or 
Welded 
Fittings 
and  Valves 

i 

Flanges 

(each) 

Insulation 

Thickness 

in 

Inches 

Man-hours 

'/2 

.20 

.40 

.40 

1 

% 

.20 

.40 

.40 

1 

1 

.20 

.40 

.46 

1 

l'/4 

.20 

.40 

.46 

1 

l'/2 

.20 

.40 

.46 

l'/2 

2 

.23 

.80 

.53 

l'/2 

2'/2 

.25 

1.21 

.65 

l'/2 

3 

.25 

1.21 

.79 

l'/2 

4 

.27 

1.43 

1.72 

l'/2 

6 

.32 

1.43 

2.25 

l'/2 

8 

.33 

1.43 

2.36 

2 

10 

.50 

5.00 

2.50 

2 

12 

.50 

5.80 

2.92 

2 

Equipment  Insulation 

Table  29  is  based  on  the  use  of  fiber  glass  curved 
segments.  The  segments  are  used  in  order  to  have 
the  insulation  conform  to  the  contours  of  the  vessels 
to  be  covered. 

The  curved  segments  are  banded  in  place  and  are 
used  with  an  asphalt  cutback  finish,  consisting  of  a 
glass  fabric  membrane  and  asphalt  combination. 


TABLE  29  —  FIBER  GLASS  EQUIPMENT  INSULATION 
—  INSTALLATION  TIME 


Insulation  Thickness 
in  Inches 

1  Minutes  1 

per  Sq  R 

Man-hours 
per  Sq  R 

IY2 

6.42 

.107 

2 

6.78 

.113 

2'/2 

7.26 

.121 

3 

7.56 

.126 

3'/2 

10.5 

.175 

4 

12.1 

.184 

Finally,  Table  30  covers  the  time  required  to  install 
a  square  foot  of  85%  magnesia  insulation  on  such 
types  of  equipment  as  boilers,  pumps,  or  various  ves¬ 
sels  for  containing  liquids,  etc. 

The  time  shown  covers  the  placing  of  wire,  apply¬ 
ing  the  asbestos  cement,  and  applying  the  finish. 


TABLE  30  —  85%  MAGNESIA  EQUIPMENT  INSULA¬ 
TION  —  INSTALLATION  TIME 


Insulation  Thickness  j  Minutes  !  Man-hours 

in  Inches  i  per  Sq  R  per  Sq  Ft 

I 

1 1/2  12.3  .205 

2  12.7  .211 

21/2  13.1  .218 

3  17.1  .285 

4  18.0  .300 


In  November,  Job  Time  Reference  Data  will 
cover  ductwork  installation  and  insulation. 
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SPECIFICATION  AND  DESIGN  SEMINAR . by  Mel  Ramsey 


How  to  Feed  Evaporators — 2 

Last  month,  the  superheat  control  expansion  valve  was  discussed. 

This  month,  the  low-  and  high-pressure  Hoat  valves  are  covered. 


NO  MATTER  HOW  WELL  designed  a  refrigerat¬ 
ing  system  is,  its  proper  operation  depends  on 
the  refrigerant  feed  to  the  evaporator  at  a  reasonable 
rate  and  its  proper  refrigerant  distribution  through¬ 
out  the  evaporator.  Thus,  the  choice  and  application 
of  the  expansion  valve  is  most  important.  Last  month, 
we  discussed  particularly  the  superheat  control  expan¬ 
sion  valve,  commonly  called  a  “thermal’'  expansion 
valve.  It  was  discussed  first  because  it  is  the  most 
common,  except  in  smaller  systems,  where  capillary 
tubes  prevail. 

The  superheat  control  expansion  valve  governs  the 
flow  to  each  evaporator  in  accordance  with  the  super¬ 
heat  conditions  at  the  end  of  that  evaporator.  It  may 
therefore  be  used  with  a  number  of  evaporators  that 
form  a  part  of  a  single  refrigeration  circuit.  The  low 
pressure  float  valve  may  be  similarly  used,  with  one 
controlling  each  evaporator,  even  when  there  is  more 
than  one  evaporator  forming  a  part  of  a  single  refrig¬ 
erating  system.  Other  expansion  valves  commonly 
used  control  refrigerant  feed  so  as  to  keep  the  con¬ 
denser  empty  or  to  keep  a  given  pressure  in  the 
evaporators,  with  no  attempt  to  assure  that  the  re¬ 
frigerant  goes  to  any  particular  evaporator. 

Low  Pressure  Roat  Valve 

In  the  case  of  the  low  pressure  float  valve,  refrig¬ 
erant  liquid  flow  is  controlled  by  liquid  level  in  the 
evaporator  or  in  a  chamber  connected  to  the  evapora¬ 


tor.  The  valve  is  so  named  because  it  is  subjected  to 
evaporator  pressure.  Its  use  is  restricted  to  those 
evaporators  in  which  there  is  a  definite  and  measur¬ 
able  liquid  level.  Shell  and  tube  types — with  the  re¬ 
frigerant  in  the  shell — fit  these  requirements.  An 
evaporator  with  the  refrigerant  in  the  tubes  can  also 
be  used  in  this  manner  if  it  is  connected  to  a  surge 
drum,  in  which  the  level  is  then  maintained,  as  shown 
in  Fig.  1.  Refrigerant  circulates  from  the  surge  drum 
to  the  evaporator  and  back,  part  of  it  evaporating 
during  its  travel  through  the  evaporator. 

Where  the  float  is  controlled  by  the  level  in  the 
evaporator  itself,  a  decrease  in  the  rate  of  boiling  in 
the  evaporator  is  likely  to  result  in  an  increase  in 
the  weight  of  liquid  in  the  evaporator.  This  is  true 
because,  at  the  lower  boiling  rate,  average  liquid 
density  is  greater. 

The  denser  liquid,  being  more  buoyant,  tends  to 
raise  the  float  and  lower  the  refrigerant  level.  The 
effect  on  reducing  the  weight  of  refrigerant  in  the 
evaporator,  however,  is  minimal. 

Where  the  float  is  located  in  a  chamber  connected 
to  the  evaporator,  as  shown  in  Fig.  2,  a  lower  rate 
of  boiling  in  the  evaporator  itself  will  result  in  a 
-somewhat  lower  level  in  the  evaporator,  but  since  this 
is  balanced  by  the  column  in  the  chamber  and  the  line 
connecting  to  it,  which  refrigerant  is  boiling  rather 
slowly  and  constantly,  the  weight  of  refrigerant  in 
the  evaporator  will  not  change  appreciably.  The 


Fig.  I.  Coil  type  evaporator  arranged  for  flooded 
operation. 


Pig.  2.  Shell  and  tube  evaporator  with  float  in  external 
chamber. 
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advantage  of  having  a  constant  weight  of  refrigerant 
in  an  evaporator  is  that,  when  the  load  on  the  system 
increases  abruptly,  resulting  in  a  higher  evaporating 
rate,  there  is  little  likelihood  that  the  evaporator  will 
boil  over. 

It  should  be  realized  that  when  the  float  chamber 
is  separate  from  the  evaporator,  as  in  Fig.  2,  the 
liquid  in  the  chamber  and  the  lower  part  of  the  line 
is  likely  to  contain  a  greater  percentage  of  oil.  This 
occurs  because  nearly  pure  refrigerant  (as  vapor) 
leaves  the  float  chamber  while  a  mixture  of  refriger¬ 
ant  and  oil  enters  it.  A  considerable  agitation  in  the 
chamber  due  to  violent  boiling  in  the  evaporator 
will  reduce  this  tendency  to  have  a  higher  oil  concen¬ 
tration  in  the  float  chamber.  Sometimes  an  oil  recov¬ 
ery  device  takes  a  mixture  of  oil  and  refrigerant  from 
the  chamber  continuously  in  an  attempt  to  keep  this 
mixture  as  near  as  possible  the  .same  as  that  in  the 
main  evaporator.  Care  must  be  taken  when  this  is 
done  that  the  flow  in  the  liquid  connections  to  the 
chamber  is  at  a  very  low  rate  compared  with  the  size 
of  the  connection  .so  that  the  pressure  drop  will  be 
negligible.  Otherwise  this  will  result  in  a  lower  level 
in  the  float  chamber.  The  importance  of  extremely 
small  pre.s.sure  drops  in  this  line  will  be  realized  when 
it  is  considered  that  0.25  psi  loss  corresponds  to  about 
a  6-inch  level  difference  for  halocarbon  refrigerants 
and  about  1-foot  level  difference  for  ammonia. 

With  proper  design  and  sizing  of  connections  be¬ 
tween  the  float  chamber  and  the  evaporator,  it  is  pos¬ 
sible  to  have  practically  all  oil  in  the  float  chamber 
and  its  connecting  line.  In  this  case,  the  float  will  be 
controlled  by  an  oil  level  which  will  not  be  boiling. 
The  level  in  the  float  chamber  will  result  in  the  col¬ 
umn  of  oil  balanced  against  the  column  of  refrigerant 
in  the  vaporator.  With  the  halocarbon  refrigerants, 
this  will  result  in  about  40%  greater  length  of  oil 
column  than  refrigerant  column  so  that  the  level  in 
the  evaporator  will  be  lower  than  it  w'ould  if  the 
float  chamber  and  external  column  contained  refriger¬ 
ant.  The  reverse  would  be  true  with  ammonia. 

One  manufacturer  makes  an  expansion  (level  con¬ 
trol)  valve  of  the  superheat  control  type  in  which 
heat  is  artificially  applied  to  the  bulb  so  that  the  bulb 
.serves  as  a  level  indicator.  When  liquid  surrounds 
the  bulb,  its  temperature  is  that  corresponding  to 
saturation.  When  only  gas  surrounds  it,  the  poorer 
heat  transfer  allows  the  bulb  temperature  to  rise, 
simulating  superheat.  This  makes  a  rather  simple  and 
dependable  level  control.  However,  it  is  important 
that  the  ratio  of  refrigerant  to  oil  be  the  same  in  the 
mixture  suiTounding  the  level  indicating  bulb  and 
in  the  evaporator  itself. 

High  Pressure  Float  Valve 

The  high  pressure  float  type  expansion  valve  con¬ 
trols  liquid  flow  by  opening  as  liquid  accumulates  in 
either  condenser  or  separate  float  chamber  following 
the  condenser,  and  closing  as  the  liquid  level  falls.  Its 


function,  therefore,  is  to  keep  the  condenser  drained 
and  thus  keep  as  much  of  the  liquid  as  possible  on  the 
low  pressure  side  of  the  system.  The  float  itself  is 
subjected  to  condenser  pressure,  hence  its  name. 

Since  this  valve  merely  transfers  refrigerant  from 
condenser  to  low’  side  in  response  to  the  level  in  the 
condenser,  it  has  no  means  of  dividing  the  refriger¬ 
ant  correctly  among  two  or  more  evaporators  in  the 
same  circuit.  For  this  reason,  it  can  be  used  only 
where  there  is  a  single  evaporator  as  a  part  of  a  given 
refrigerant  circuit.  Since  the  valve  transfers  all  of 
the  liquid  from  the  high  side  to  the  low  side,  the 
amount  of  refrigerant  in  the  system  must  be  limited, 
as  a  surplus  would  not  remain  in  the  lower  part  of 
the  condenser  or  the  receiver  but  go  to  the  evaporator. 

The  function  of  the  high  pressure  float  valve  is 
very  similar  to  a  float  trap  in  a  steam  heating  sy.stem 
in  that  it  keeps  the  condenser  drained.  Although  this 
type  of  valve  would  not  be  satisfactory  for  many  sys¬ 
tems  its  value  is  often  overlooked.  If  a  system  has  a 
single  evaporator  and  two  or  more  conden.sers,  this  is 
a  most  useful  control  in  that  it  insures  that  gas  from 
one  conden.ser  cannot  flow  into  the  liquid  line  and 
result  in  holding  up  liquid  in  another  condenser  in 
which  the  pressure  drop  is  greater.  Basically,  it  is 
desirable  that  all  condensers  contain  as  little  liquid  as 
possible.  The  only  place  in  a  refrigerating  system 
where  liquid  is  of  any  use  is  in  the  evaporator.  This 
type  of  valve  assures  that  condition.  Although  a  lim¬ 
ited  charge  is  required  for  this  valve,  there  are  defi¬ 
nite  advantages  to  a  limited  charge.  Certainly  from 
a  first  cost  and  possible  loss  standpoint,  there  is  no 
reason  to  have  an  excess  charge  in  a  refrigerating 
sy.stem.  A  limited  charge  reduces  the  possibility  of 
liquid  slopover  and  damage  to  the  compressor. 

Orifices  and  Capillary  Tubes 

Orifices  and  capillary  tubes  perform  basically  the 
same  function  as  the  high  side  float.  They  are  practi¬ 
cal  only  for  systems  which  operate  at  nearly  constant 
capacity.  They  are  sized  to  pass  refrigerant  liquid  at 
a  slightly  greater  rate  than  desired  with  the  pressure 
difference  available.  This  results  in  exhausting  the 
liquid  supply  and  gas  reaching  the  restriction  with  a 
marked  reduction  in  the  weight  rate  of  passing 
refrigerant  so  that  liquid  again  accumulates  at  the 
entrance  to  the  restriction. 

The  disadvantage  of  this  type  of  control  is  that 
it  allows  some  gas  to  leave  the  condenser  and  adds 
some  heat  to  the  low  side.  This  loss  is  not  large  in  a 
reasonably  constant  capacity  system.  The  low  cost, 
simplicity  and  dependability  of  this  type  of  liquid 
feed  control  more  than  compensates  for  its  slight 
inefficiency  on  the  type  of  systems  with  which  it  is 
normally  used. 

Part  3  in  this  .series  next  month  will  cover  constant 
pressure  expansion  valves  and  distributors. 
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Automatic  Heating  Controls 

General  Controls  Co.,  Glendale, 
Calif.,  presents  full  information  on 
its  complete  line  of  heating  controls 
in  a  new  98-page  catalog.  Thermo¬ 
stats,  gas  valves,  switching  mecha¬ 
nisms,  and  time  delay  relays  are  dis¬ 
cussed,  along  with  scores  of  other 
l)roducts. 

Circle  Item  1  on  Inquiry  Card 


Propeller  Air  Movers 

An  8-page  illustrated  brochure  on 
propeller  air  movers  is  available 
from  Greenheck  Fan  &  Ventilator 
Corp.,  Schofield,  Wis.  Contains  con¬ 
struction  features,  dimensional  data, 
electrical  characteristics,  and  per¬ 
formance  charts.  Accessories  are 
described  and  illustrated. 

Circle  Item  7  on  Inquiry  Card 


Draft  Control 

“The  Control  of  Draft  in  Gas- 
Fired  Equipment,”  a  32-page  tech¬ 
nical  brochure  offered  by  Field  Con¬ 
trol  Div.,  Conco  Engineering  Works, 
Inc.,  Mendota,  Ill.,  is  prepared  for 
those  engaged  in  the  design  or  in¬ 
stallation  of  commercial-industrial 
gas-fired  heating  equipment. 

Circle  Item  2  on  Inquiry  Card 


/ifm 


Saline  Wafer  Conversion 

Water  desalting  is  the  theme  of 
this  12-page  booklet  published  by 
Aqua-Chem,  Inc.,  Waukesha,  Wis. 
Contains  a  brief  history  of  the  com¬ 
pany,  descriptions  of  the  products 
they  build  and  the  markets  they 
serve.  Includes  a  partial  list  of  in¬ 
stallations. 


Circle  Item  8  on  Inquiry  Card 


Dust  Filter  Selection 

An  8-page  pamphlet  offered  by 
Mellon  Institute,  Pittsburgh,  Pa., 
rliscusses  filtration  theory  and  offers 
a  guide  to  selecting  the  filter  me¬ 
dium  to  give  optimum  capacity  and 
efficiency.  Tells  how  electrostatic 
behavior  of  dust  and  filter  fabric 
affect  filter  operation. 

Circle  Item  3  on  Inquiry  Card 


Pipe  Insulation 

The  Metal-On  insulation  system, 
an  integrated  pipe  insulation,  is  de¬ 
scribed  in  an  8-page  brochure,  IN- 
217A,  offered  by  Johns-Manville, 
New  York,  N.  Y.  Brochure  illus¬ 
trates  and  describes  the  system,  how 
it  is  installed,  and  enumerates  its 
many  advantages  to  the  user. 

Circle  Item  9  on  Inquiry  Card 


Water  Conditioning  Equipment 

Portraying  its  “new  era”  in  water 
conditioning,  Tait  Mfg.  Co.,  Dayton, 
Ohio,  offers  a  16-page  catalog  fea¬ 
turing  its  line  of  Rapidayton  water 
softeners  and  filters.  Includes  in¬ 
formation  on  all  models,  illustra¬ 
tions,  capacity  tables,  selection 
guides  and  charts. 

Circle  Item  4  on  Inquiry  Card 


Humidity  Instrumentation 

A  complete  list  of  basic  hygrom¬ 
eter  instrumentation  and  systems 
for  various  industrial  applications 
is  presented  in  8-page  catalog  avail¬ 
able  from  Hygrodynamics,  Inc.,  Sil¬ 
ver  Spring,  Md.  The  basic  com¬ 
ponents  are  enumerated  with  concise 
descriptions. 

Circle  Item  10  on  Inquiry  Card 


Modern  Plumbing,  Heating,  Piping 

This  16-page  booklet  describing 
the  Plumbing  Industry  Progress  and 
Education  Fund  and  its  objectives  is 
available  from  P.I.P.E.,  Los  Ange¬ 
les,  Calif.  It  discusses  significance 
of  program,  and  covers  such  related 
fields  as  heating,  ventilating,  air 
conditioning  and  process  piping. 

Circle  Item  5  on  Inquiry  Card 


Nuclear  Engineering 

Bums  and  Roe,  Inc.,  New  York, 
N.  Y.,  offers  a  6-page  brochure  list¬ 
ing  its  activities  in  nuclear  projects. 
Covers  nuclear  power  generating 
stations,  processing  plants,  and 
other  nuclear  facilities.  Reference 
table  lists  reactor  types,  clients,  and 
scope  of  each  project. 


Circle  Item  6  on  Inquiry  Card 
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Split-Case  Centrifugal  Pumps 

Eight-page  Bulletin  105C  de¬ 
scribes  the  line  of  single-stage, 
double  suction,  horizontal  split  case 
pumps  manufactured  by  Aurora 
Pump  Div.,  The  New  York  Air 
Brake  Co.,  Aurora,  Ill.  Contains 
photos,  charts,  dimensions,  specifi¬ 
cations  and  special  features. 

Circle  Item  11  on  Inquiry  Card 

Heater  Sections 

Heater  sections  for  air  condition¬ 
ing  preheat,  fresh  air  supply,  and 
process  and  drying  applications,  are 
described  in  12-page  Bulletin  IFB- 
61,  by  L.  J.  Wing  Mfg.  Co.,  Linden, 
N.  J.  Explains  how  thermostatically 
controlled  dampers  regulate  air 
passing  over  coils. 

Circle  Item  12  on  Inquiry  Card 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTOBER,  1961 


NEW  LITERATURE 


Use  the  prepaid  yellow  postcard  in  the  back  of  the  magazine  for  securing  your  copies  of  these  catalogs. 


Fuel  Oil  Heaters 

The  improved  line  of  fuel  oil  heat¬ 
ers  produced  by  Brown  Fintube  Co., 
Elyria,  Ohio,  is  the  subject  of  8- 
page  Bulletin  200.  Contains  tech¬ 
nical  data  on  fuel  oil  heaters,  pres¬ 
sure-temperature  ratings,  heater 
lengths  and  sizes,  tables  of  dimen¬ 
sions,  drawings  and  more. 

Circle  Itoni  19  on  Inquiry  Card 


Class  I  aad  II  Fans 

The  complete  line  of  Sirocco  fans, 
Series  81,  Class  I  and  II,  is  described 
in  48-page  Bulletin  A1401,  offered 
by  American  Standard  Industrial 
Div.,  Detroit,  Mich.  Discusses  con¬ 
struction  features,  drives,  control 
methods,  and  component  features. 
Capacity  tables  are  provided. 

Circle  Item  13  on  Inquiry  Card 


Acoustic  Terminal  Control  Units 

A  w’ealth  of  information  on  its 
low-velocity  dual-duct  acoustic  ter¬ 
minal  control  units  is  presented  in 
12-page  Catalog  1361  by  Carnes 
Corp.,  Verona,  Wis.  Catalog  an¬ 
swers  many  questions  as  to  the  de¬ 
sirability  of  using  these  units  over 
a  multi-zone  or  reheat  system. 

Circle  Item  20  on  Inquiry  Card 


Heat  Exchangers 

A  31-page  catalog  available  from 
The  Alstrom  Corp.,  New  York,  N.  Y., 
describes  “AX”  heat  exchangers  for 
controlled  steam  heating  of  water. 
Design  and  construction  features 
are  discussed  and  engineering  data 
are  listed.  Selection  tables  are  in¬ 
cluded. 

Circle  Item  14  on  Inquiry  Card 


Tankless  Water  Pressure  System 

How  the  tankless  Accupressure 
system  maintains  constant  water 
pressure  in  hotel,  apartment,  or 
commercial  buildings,  is  told  in  Bul¬ 
letin  08C9989  offered  by  Allis- 
Chalmers,  Milwaukee,  Wis.  The  4- 
page  bulletin  also  discusses  other 
applications  of  this  system. 

Circle  Item  21  on  Inquiry  Card 


Sewage  Treatment  Plants 

A  12-page  brochure.  Bulletin  7330, 
issued  by  Dorr-Oliver,  Inc.,  Stam¬ 
ford,  Conn.,  describes  its  new  series 
of  compact  sewage  treatment  plants 
for  housing  developments,  industrial 
plants,  and  light  construction  mar¬ 
ket  w’here  municipal  treatment  is 
unavailable. 

Circle  Item  15  on  Inquiry  Card 


Plumbing  Products 

This  26-page  two-color  catalog 
describes  the  complete  line  of 
plumbing  products  manufactured  by 
Reed-Cromex  Corp.,  Cleveland,  Ohio. 
Includes  such  items  as  lavatory  legs, 
towel  bars,  utility  showers,  tempera¬ 
ture  and  pressure  relief  valves,  and 
many  other  allied  items. 

Circle  Item  22  on  Inquiry  Card 


Controlled  Feeding 

An  8-page  bulletin  on  feeding, 
weighing,  blending,  and  proportion¬ 
ing  equipment,  for  the  controlled 
feeding  of  liquids  and  solids  in  proc¬ 
ess  industries,  is  announced  by  B-I-F 
Industries,  Providence,  R.  I.  Con¬ 
tains  descriptions,  photos,  and  sche¬ 
matics. 

Circle  Item  16  on  Inquiry  Card 


Gasoliee  Powered  lorieg  Unit 

This  6-page  bulletin  illustrates 
and  describes  the  G-160,  a  gasoline 
powered  boring  unit  offered  by 
Kwik-Mix,  Port  Washington,  Wis. 
A  capacity  chart  is  presented  and 
many  of  the  machine’s  features  are 
discussed  in  detail.  Includes  a  list 
of  suggested  applications. 

Circl*  Item  23  on  Inquiry  Card 


A-C  Motors 

Full  color  Bulletin  B-2515,  pub¬ 
lished  by  Reliance  Electric  &  Engi¬ 
neering  Co.,  Cleveland,  Ohio,  shows 
and  describes  its  complete  line  of 
a-c  motors  from  1  to  2000  hp.  Prod¬ 
uct  features  of  each  motor  are 
clearly  outlined  for  easy  selection 
of  the  right  motor. 

Circle  Item  17  on  Inquiry  Card 


Mailer 


Damper  Hardware 

Damper  hardware  for  all  air  con¬ 
ditioning  systems  is  discussed  in  a 
4-page  color  catalog  offered  by 
Young  Regulator  Co.,  Cleveland, 
Ohio.  Literature  shows  complete 
damper  hardware  installation,  and 
chart  for  sizing  damper  blade  depths 
before  blades  are  formed. 

Circle  Item  24  on  Inquiry  Card 


Hot  Water  Heatieg  loilers 

This  4-page  brochure  illustrates 
and  describes  all  features  of  Model 
15  Commodore  immersion  hot  water 
heating  boilers  produced  by  Sellers 
Engineering  Co.,  Chicago,  Ill.  Dis¬ 
cusses  benefits  of  immersion  firing, 
advantages  of  the  Commodore  de¬ 
sign,  and  construction  features. 

Circia  Itam  IS  on  Inquiry  Card 
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Heat  Transfer  Panels 

Valuable  information  on  heating, 
cooling,  and  air  conditioning  is  in¬ 
cluded  in  this  26-page  bulletin  de¬ 
scribing  Panelcoil,  a  heat  transfer 
surface  manufactured  by  Dean 
Products,  Inc.,  Brooklyn,  N.  Y.  Bul¬ 
letin  356  includes  sketches,  tables, 
graphs,  and  problem  solvers. 

Circle  Item  25  on  Inquiry  Card 


Aluminum  Directional  Diffuser 

This  catalog  contains  complete 
data  on  an  all-extruded  aluminum 
directional  diffuser  manufactured  by 
Waterloo  Register  Co.,  Inc.,  Water¬ 
loo,  Iowa.  Shows  frame  styles  and 
core  patterns  which  are  available 
and  gives  detailed  installation  and 
-selection  information. 

Circle  Item  31  on  Inquiry  Card 


Flexible  Metal  Hose  Connectors 


Direct-Fired  Gas  Heaters 


Four-page  Bulletin  26,  available 
from  Atlantic  Metal  Hose  Co.,  New 
York,  N.  Y.,  describes  flexible  metal 
hose  connectors.  In  addition  to  fea¬ 
tures  and  applications,  bulletin  has 
sections  on  stock  fittings,  specifica¬ 
tion  charts,  w'orking  pressure  cor¬ 
rection  factors. 

Circle  Item  26  on  Inquiry  Card 


Temperature  Regulators 

Temperature  regulators  are  the 
subject  of  8-page  Catalog  TCV-1, 
available  from  OPW-Jordan,  Cincin¬ 
nati,  Ohio.  Catalog  is  fully  illus¬ 
trated  and  contains  complete  engi¬ 
neering  information  and  technical 
data.  Includes  flow  curv'es,  sizing 
charts  and  applications. 

Circle  Item  27  on  Inquiry  Card 
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Cyctone  Roo«  Fart 


Industrial  applications  of  direct- 
fired  gas  heaters  are  discussed  in  an 
8-page  handbook,  GN-200,  by  Rez- 
nor  Mfg.  Co.,  Mercer,  Pa.  Publica¬ 
tion  discusses  general  and  special 
space  heating,  make-up  air  temper¬ 
ing,  and  combination  heating-cool¬ 
ing  systems. 

Circle  Item  32  on  Inquiry  Card 


Roof  Fan 

Four-page  Bulletin  226,  published 
by  Stamford  Fan  Co.,  Stamford, 
Conn.,  describes  its  Cyclone  roof  fan. 
Complete  data  for  various  models 
are  listed,  including  size,  rpm,  fan 
tip  speed,  horsepower  requirements, 
dimensions,  static  pressure  and 
needed  information. 

Circle  Item  33  on  Inquiry  Card 


Acoustic  Panels 

The  Korfund  Co.,  Westbury,  N.  Y., 
announces  6-page  Bulletin  K16D,  de¬ 
scribing  its  line  of  Noiseguard 
acoustic  panels.  Reasons  for  supe¬ 
rior  sound  reduction  are  given,  plus 
construction  specifications,  applica¬ 
tion  details,  and  sound  attenuation 
characteristics. 

Circle  Item  28  on  Inquiry  Card 


Heating  Coils 

Catalog  404-2,  covering  the  Type 
“5”  coil,  is  issued  by  McQuay,  Inc., 
Minneapolis,  Minn.  Contains  direct 
selection  tables  for  simplified,  time¬ 
saving  coil  selection,  in  addition  to 
general  information  on  air  and 
water.  Includes  heat  transfer  data, 
and  application  recommendations. 


Circle  Item  34  on  Inquiry  Card 


Electronic  Air  Cleaner 

Trion,  Inc.,  McKees  Rocks,  Pa., 
describes  features  of  its  Type  UMT 
electronic  air  cleaner  in  this  4-page 
brochure.  Included  are  reasons  for 
air  filtration,  method  of  air  cleaning, 
capacities,  dimensions,  installation 
features,  and  other  important  in¬ 
formation. 

Circle  Item  29  on  Inquiry  Card 


GOULOS 


Centrifugal  Pumps 

Bulletin  722.6,  available  from 
Goulds  Pumps,  Inc.,  Seneca  Falls, 
N.  Y.,  describes  two  new’  sizes  in  its 
Model  3305-06  2-stage  centrifugal 
pump  line.  Information  includes 
performance  curv’es,  material  speci¬ 
fications,  interchangeability  charts 
and  dimensions. 

Circle  Item  35  on  Inquiry  Card 


A-C  Pump  Motors 

Kingston-Conley,  Inc.,  Plainfield, 
N.  J.,  announces  a  6-page  bulletin 
descriptive  of  its  full  line  of  a-c 
pump  motors.  Contains  selection 
and  specification  tables,  mounting 
arrangements,  speed-torque  curves, 
principal  dimensions,  and  pictures 
of  a  number  of  special  designs. 

Circle  Item  30  on  Inquiry  Card 


Slip  Type  Expansion  Joints 

Royalton  Co.,  Inc.,  Gasport,  N.  Y., 
announces  Bulletin  259  describing 
its  slip  type  expansion  joints  for 
absorbing  pipe  line  thermal  expan¬ 
sion.  Construction,  models,  and 
dimensions  are  covered,  as  well  as 
engineering  data  on  thermal  expan¬ 
sion  and  thrust  on  anchors. 

Circle  Item  36  on  Inquiry  Card 
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Use  the  convenient  prepaid  yellow  postcard  in  the  back 
of  the  magazine  for  securing  more  information  about  new 
equipment  and  materials  described  in  this  department. 

lO-Ton  Condensing  Unit 

A  10-ton  condensing  unit,  introduced  by  Carrier 
Air  Conditioning  Co.,  Syracuse,  N.  Y.,  has  capacity 
control  as  standard  equipment  and  is  especially  de¬ 
signed  for  rooftop  installation. 

Weighing  only  870  lb,  the  unit  stands  20^8  inches 
high  without  legs,  which  adjust  to  12  or  18-inch 
heights.  The  vertical  discharge  propeller  type  fans 
make  possible  the  low  silhouette,  low  operating  costs 
and  eliminate  need  for  wind  deflectors. 

Controls  automatically  unload  two  cylinders  to 


give  two-thirds  capacity,  delivering  efficient  cooling 
and  humidity  control  under  light  loads.  Time 
Guard  control  circuit  prevents  rapid  cycling  of  the 
compresor  and  reduces  starting  load  on  the  electric 
system. 

Compressor  and  controls  are  in  a  separate  com¬ 
partment  so  that  the  unit  can  be  serviced  in  opera¬ 
tion  without  danger  from  the  fans,  which  are  also 
shielded  by  closely  spaced  wire  guards. 

More  Information?  Circle  Item  37  on  Inquiry  Card. 


Capped  and  Certified  Tubing 

Capped-and-certified  restrictor  tubing  is  announced 
by  Kensico  Tube  Co.  Div.,  Mt.  Kisco,  N.Y.,  with  the 
certification  covering  100%  testing  of  tubing  to  meet 
flow  specifications. 

After  testing,  lengths  of  certified  tubing  are  capped 
at  both  ends  with  a  heat-sealed  plastic.  The  factory 
capping  saves  a  sealing  operation  by  the  equipment 
manufacturer  in  the  sub-assembly  stage,  while  the 
certification  replaces  the  individual  testing  by  the 
manufacturer.  The  tubing  is  produced  in  sizes  from 
a  minimum  of  .072-inch  OD  by  .026-inch  ID  to  a 
maximum  of  .172-inch  OD  by  .115-inch  ID. 

More  information?  Circle  Item  38  on  Inquiry  Card. 


Ventilator  Has  "Flip-Top"  Housing 

In  order  to  make  motor,  drive  assembly,  and  fan 
easily  accessible  at  a  convenient  working  height  above 
roof  level,  DeBothezat  Fans  Div.,  American  Machine 
and  Metals,  Inc.,  East  Moline,  Ill.,  has  developed  a 
roof  ventilator  with  a  housing  that  flips  back  90 
degrees. 


The  ventilator  is  available  with  fan  wheels  from 
12  to  48  inches  in  diameter  and  with  capacities  up  to 
43,070  cfm.  Also  available  is  a  vertical  discharge 
model  that  exhausts  dust  and  oil-laden  air  at  high 
velocity,  dispersing  contaminants  high  enough  to 
prevent  their  re-entry  into  the  building’s  air  supply. 
More  Information?  Circle  Item  39  on  Inquiry  Card. 


Valve  Increases  Control  Accuracy 

Spence  Engineering  Co.,  Inc.,  Walden,  N,  Y.  has 
developed  a  valve  for 
fast,  accurate  temper¬ 
ature  control  at  very 
low  pressure  differ¬ 
entials.  Designed  for 
heat  exchangers 
served  by  steam  at 
pressures  of  15  psi  or 
less,  the  Type  G2 
main  valve  controls  at 
practically  zero  pres¬ 
sure  drop. 

The  single-seated 
valve  is  available  in 
sizes  from  2  to  8 
inches  with  125  lb 
flanges;  double-seat  in  sizes  10  to  12  inches.  Stain¬ 
less  steel  seats  are  standard  on  the  valve  to  provide 
the  greatest  resistance  to  the  action  of  wet  steam. 
More  Information?  Circle  Item  40  on  Inquiry  Card. 
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Four  and  Six-Person  Column  Shower 

A  four-  and  six-person  column  shower  for  schools, 
institutions,  indus¬ 
trial  plants,  recrea¬ 
tional  facilities,  and 
other  buildings  is 
offered  by  Bradley 
Washf ountain  Co., 

Milwaukee,  Wis. 

Savings  in  floor 
space,  economy  of 
water  use,  and  reduc¬ 
tion  of  installation 
costs  are  possible  be¬ 
cause  either  four  or 
six  persons  may 
shower  with  just  one 
set  of  piping  connections.  Only  three  plumbing  con¬ 
nections  are  required  tor  each  shower  unit  (two 
supplies  and  one  drain). 

Three  heights,  5,  5V2,  and  6  ft,  are  available  for 
each  of  the  new  shower  columns.  Partitions  are  also 
available  for  both  the  four-  and  six-person  showers, 
although  receptors  are  not.  Standard  equipment  in¬ 
cludes  shower  heads,  control  valves,  soap  trays,  a 
cover  for  the  top  of  the  column,  and  stainless  steel 
drain  flanges. 

More  Information?  Circle  Item  41  on  Inquiry  Card. 


Lightweight  Temperature  Control 

A  temperature  control,  type  AT-153,  for  applica¬ 
tions  involving  air  con¬ 
ditioning,  freeze  protec¬ 
tion,  refrigeration,  and 
various  industrial  appli¬ 
cations,  is  made  avail¬ 
able  by  The  Mercoid 
Corp.,  Chicago,  Ill. 

Features  include  ex¬ 
ternal  adjustment,  re- 
I)etitive  trip  point,  visi¬ 
ble  calibrated  dial  with 
pointer,  and  visible  on 
off  hermetically  sealed 
mercury  contact.  Oper¬ 
ating  range  (adjustable) 

15  to  55  deg  F.  Differ¬ 
ential  (fixed)  2V^  deg.  Control  rated  at  4  amp.  115 
volts,  2  amp.  230  volts  a-c  or  d-c.  Provides  any  of  the 
following  operations.  Single  pole,  cut  in  high  (close 
on  rise),  single  p>ole,  cut  in  low  (open  on  rise),  or 
single  pole,  double  throw  operation. 

More  Information?  Circle  Item  42  on  Inquiry  Card. 


Gas  Fired  Heater  Assembly 

A  new  direct-fired  gas  heater  assembly  for  applica¬ 
tions  in  heating,  heating  and  cooling,  partial  fresh 
air  and  total  make  up  air,  processing,  and  similar 
.systems  is  made  available  by  Reznor  Mfg.  Co., 
Mercer,  Pa. 

Designated  the  PAK  .series,  the  unit  consists  of  a 
factory  assembly  of  from  one  to  four  duct  furnaces 
together  with  complementary  packaged  blowers,  me¬ 
chanical  flue  exhauster,  and  control  system  to  provide 
a  complete  packaged  unit.  Four  models  are  available, 
ranging  in  capacity  from  200,000  Btu  to  1,400,000 
Btu  input,  and  assembled  in  either  push-through  or 
pull-through  arrangement. 


All  components  are  rigidly  bolted  to  heavy  angle 
iron  bases,  forming  a  single  installation  unit  that 
frees  the  designer  from  detailing  an  efficient,  co¬ 
ordinated  assembly  of  heater,  blower,  and  accessories. 
Possibility  of  improper  field  assembly  is  removed,  as 
well  as  the  necessity  for  costing  both  components  and 
assembly  labor. 

More  Information?  Circle  Item  43  on  Inquiry  Card. 


Gas-Fired  Air  Make-Up  Units 

Aerovent  Fan  Co.,  Inc.,  Piqua,  Ohio,  introduces  its 
new  gas-fired  industrial  air  make-up  units,  which  it 
claims  are  the  answer  to  fluctuating  temperatures  and 
negative  pressures  resulting  when  ventilating  sys¬ 
tems  are  operated  without  sufficient  air. 

Two  basic  designs,  each  manufactured  for  use  with 
natural,  mixed,  or  propane  gases,  permit  operation  in 
any  type  or  size  structure.  Units  are  belt  driven, 
equipped  with  improved  airflow  burners.  Standard 
units  are  furnished  in  sizes  27  to  60  inches  for  capaci¬ 
ties  to  50,000  cfm  and  heat  releases  to  4,875,000  Btu 
per  hr.  Other  units  in  sizes  to  84  inches  for  capacities 
to  100,000  cfm  and  heat  releases  to  10,000,000  Btu 
per  hr  supplied  to  customer  specification. 

More  Information?  Circle  Item  44  on  Inquiry  Card. 
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Packaged,  Coal-Fired  Boiler  Announced; 

Industrial,  Commercial  and  School  Uses  Seen 


Clean,  compacf  boiler  room  of  fhe  Coal  Building,  Washington,  D.  C.,  boasts  two  71-hp  IBW 
Coal-Pak  automatic  low-pressure  steam  generators,  developed  by  Bituminous  Coal  Research,  Inc. 

Front  view  of  the  two  boilers  shows  the  pulsating-grate  Canton  Powr-Matic  stokers.  These  Powr-Matic 
units  supply  steam  for  both  heating  and  air  conditioning. 

After  three  years  of  research  and  development,  Canton  Stoker  Corp.,  Canton,  Ohio,  has  begun  market¬ 
ing  a  packaged  coal-fired  boiler  for  industrial,  commercial  and  school  use.  The  company  feels  that  the  new 
product  will  help  regain  much  of  the  market  coal  has  lost  to  competitive  fuels  in  the  steam  generation  field. 

The  Powr-Matic  unit  combines  boiler,  stoker,  combustion  control  system,  coal  conveyor  and  ash  con¬ 
veyor  ...  all  completely  automatic.  Canton  Stoker  buys  the  boiler  and  some  components.  It  makes  the 
st<rfcer,  conveyors  and  parts  of  the  control  system.  The  boiler  is  “packaged”  at  the  Canton,  Ohio,  factory. 

At  the  suggestion  of  a  bin  level  control,  coal  is  picked  up  automatically  in  the  coal  bin  and  transferred 
to  a  small  storage  hopper  at  the  front  of  the  boiler.  There  it  re.sts  until  the  controls  attached  to  the  steam 
or  hot  water  lines  signal  the  stoker  mechanism  to  start  and  feed  more  fuel. 

When  boiler  needs  are  met,  the  electronic  controls  respond  immediately.  The  equipment  slows  down  and 
then  stands  by  until  more  fuel  is  needed.  Turbulent  j  et  firing  inside  the  furnace  insures  smokeless  combus¬ 
tion  and  thorough  use  of  combustibles  in  the  fuel. 

At  the  rear  of  the  furnace,  ash  is  dribbled  into  enclosed  container  or  conveyed  outside  the  building  if 
desired. 

The  unit  can  be  operated  at  10  to  100%  of  capacity,  thus  preventing  overheating  and  waste  of  fuel.  Com¬ 
bined  with  a  converter,  it  can  air  condition  a  buildin  g  in  the  summer.  The  unit  can  be  wired  so  additional 
units  may  be  cut  into  the  circuit  w'hen  weather  condi  tions  or  steam  demand  requires  such  action. 

Any  number  of  units  may  be  operated  in  tanden  in  a  plant.  Six  sizes  from  70  to  300  hp  are  being  made 
available  on  a  regular,  lease  or  time  purchase  plan  by  the  manufacturer. 

More  Information?  Circle  Item  45  on  Inquiry  Card. 
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Metal-Faced  Sheet  Insulation 

An  insulation  system  developed  by  Johns-Manville, 
New  York,  N.Y.,  combines  an  efficient  insulation 
material  with  a  diamond-rib  sheet  aluminum  facing. 
Called  Speed-Insul  panels,  the  system  offers  a  time 
and  labor  saving  method  of  applying  sheet  insulation 
in  locations  where  a  weather-resistant  facing  is  re¬ 
quired,  such  as  on  outdoor  tanks. 

The  panels  consist  of  Spintex  insulation,  factory 
assembled  with  an  aluminum  facing.  It  is  supplied 
in  sheets  about  50-inches  wide  by  100-inches  long. 


One-Piece  Capillary  Tube  and  Bulb 

One-piece  construction  of  a  capillary  tube  and  bulb 
assembly,  in  sizes  for  all  types  of  instrumentation  and 
control  systems,  is  offered  by  Kensico  Tube  Co.  Div., 
Mt.  Kisco,  N.Y. 

The  one-piece  assembly  for  thermosensing  elements 
is  made  to  specifications  but  the  range  offered  in¬ 


cludes  bulk  sizes  up  to  %-inch  OD  maximum,  by  any 
desired  length,  and  with  the  capillary  tubing  down  to 
a  minimum  of  .010-inch  ID. 

The  design  as  a  single  piece  saves  a  joining  opera¬ 
tion  in  the  assembly  of  instrumentation  systems  and 
gives  the  added  efficiency  of  joint  free  flow. 

More  Information?  Circle  Item  48  on  Inquiry  Card. 


and  is  designed  to  provide  a  net  insulation  coverage 
of  4  X  8  ft,  when  applied  with  recommended  overlap. 
Panels  are  fastened  to  metal  surfaces  using  threaded 
studs  welded  to  the  surface  to  be  insulated. 

More  Information?  Circle  Item  46  on  Inquiry  Card. 


Float  Thermostatic  Steam  Trap 

A  new  float  thermostatic  steam  trap,  which  pro¬ 
vides  continuous  dis¬ 
charge  of  condensate  , 

and  air,  is  available 
from  Farris  Engineer¬ 
ing  Corp.,  Palisades  4 

Park,  N.  J.,  manufac- 

turer  of  safety  and  re-  /  ; 

lief  valves.  * 

A  rocker  design, 

which  simplifies  me-  # 

chanical  linkage,  allows  ~ 

greater  compactness.  ^ 

There  are  no  pivots  to 

wear  or  cause  trap  to  stick.  The  ball  as  well  as  all 
working  parts  are  made  from  high  quality  stainless 
steel.  In-line  inspection  is  accomplished  simply  by 
removing  body  housing. 

Applications  for  this  new  steam  trap  include:  Unit 
heaters,  steam  main  drips  for  terminal  ends  and 
branch  mains,  large  boiling  pans  and  steam  tables, 
heat  exchangers,  instantaneous  heaters,  cylinder  dry¬ 
ers,  stills  and  autoclaves,  and  vulcanizing  presses. 
Connections  are  3^-inch  American  Standard  pipe 
threads.  Pressure  ranges  are  from  0  to  30  psi ;  0  to  75 
psi  and  0  to  150  psi. 

More  Information?  Circle  Item  49  on  Inquiry  Card. 


Industrial  Ball  Valve 


W-K-M  Div.,  ACF  Industries,  Inc.,  Houston,  Tex., 
has  developed  an  industrial  ball  valve  which  it  be¬ 
lieves  will  provide  industry  with  a  universal  ball 
valve  that  can  be  manufactured  in  a  broad  range  of 
sizes  for  the  greatest  possible  number  of  uses. 

The  new  valve,  called  Con-O-Sphere,  features  a 
sealing  capsule  of  conical-shaped  Teflon,  which  is 
molded  around  the  ball  that  controls  the  on-off  action 
of  the  valve.  The  Teflon  capsule  and  a  screw-in  base 
plate  are  the  chief  reasons  why  the  valve  is  called  one 
of  the  most  easily  adjusted,  maintained,  and  over¬ 
hauled  valves  available  to  industry.  All  adjustments 
are  made  merely  by  tightening  the  ba.se  plate.  The 
Teflon,  a  resin  that  is  impervious  to  most  materials, 
cold  flows  toward  the  area  of  least  resistance. 

The  valve  is  now  manufactured  in  sizes  from  Ys  to 
2  inches  and  in  a  working  pressure  range  from 
vacuum  to  1440  psi.  It  is  available  in  a  number  of 
metals  including  ductile  iron,  carbon  steel,  bronze, 
aluminum,  and  several  stainless  steel  alloys. 

More  information?  Circle  Item  47  on  Inquiry  Card. 
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In  addition  to  acting  as  a  barrier  to  prevent  cop¬ 
per  from  oxidizing,  the  micro-coating  of  tin  promotes 
capillary  action  to  improve-  the  solder  flow  and  insure 
a  proper  bond.  It  also  increases  the  tensile  strength 
of  cast  fitting  joints  by  30%,  making  cast  joints  as 
strong  as  wrot,  according  to  the  manufacturer. 
The  fittings  can  be  stored  indefinitely  under  normal 
conditions  and  still  insure  bonding  without  additional 
cleaning  or  fluxing  since  the  rosin  flux  has  an  indefi¬ 
nite  life. 

More  Information?  Circle  Item  51  on  Inquiry  Card. 


Centrifugal  Pump  Added 

Dunham-Bush  Inc.,  West  Hartford,  Conn.,  an¬ 
nounces  an  addition  to  its  line  of  in-line  circulators 
and  A5  and  A9  close  coupled  centrifugal  pumps.  The 
new  centrifugal  pump,  known  as  the  B9,  features 
sleeve  bearing  forced  feed  lubrication  for  long  bear¬ 
ing  life  and  a  self  aligning  coupling  that  connects 
sleeve  bearing  motor  to  pump.  This  arrangement 


Head  Pressure  Control  Valve 


The  Trane  Co.,  La  Crosse,  Wis.,  has  developed  a 
head  pressure  control 
valve  to  improve  the 
cold  weather  perform-  r; 

ance  of  its  air-cooled  f 

condensers  and  re- 
frigeration  units.  | 

Low  entering  air  I 

temperatures  result  *AlP 

in  lowered  condensing 
head  pressure  which 
can  hinder  proper  ^  ~ 

thermal  expansion 
valve  feeding  and  * 

operation.  This  new 

control  valve,  called  the  Trane  Unipressure  Controller*, 
maintains  the  condenser  and  receiver  pressure  at  the 
valve  setting  through  a  principle  known  as  hot  gas 
by-pass.  Condensing  capacity  is  modulated  by  flood¬ 
ing  part  of  the  condensing  surface  with  liquid  refrig¬ 
erant.  When  head  pressure  falls,  the  valve  permits 
some  of  the  di.scharge  gas  from  the  compressor  to  by¬ 
pass  the  condenser  and  enter  the  condenser  outlet  line 
and  receiver.  This  restricts  the  drainage  of  refriger¬ 
ant  from  the  condenser,  flooding  it  to  maintain  con¬ 
stant  condenser  and  receiver  pressures. 

Other  features  include  fully  automatic  control; 
easy  installation;  no  electric  or  pneumatic  power  re¬ 
quired;  explosion  proof;  and  proper  functioning  in 
any  position. 

More  Information?  Circle  Item  52  on  Inquiry  Card. 


eliminates  the  necessity  of  on-job  realignment  and 
considerably  lengthens  coupling  and  bearing  life. 

Other  features  include:  Fabricated  angle  iron  base 
for  quieter  operation  and  easy  cleaning  access  in 
and  around  pump;  1750  rpm  sleeve  bearing  motor; 
capacity  up  to  1,000  gpm;  heads  to  80  ft. 

More  Information?  Circle  Item  50  on  Inquiry  Card. 


Tinned.  Prefluxed  Copper  Fittings 

Nibco,  Inc.,  Elkhart,  Ind.,  has  begun  production  of 
cast  bronze  and  wrot  copper  fittings  that  are 
chemically  cleaned  of  oxidizing  elements,  protected 
with  a  micro-thin  coating  of  tin,  and  prefluxed  before 
they  ever  leave  the  plant.  The  new  line  of  Color- 


Cloth  Resists  High  Temperatures 

A  vinyl  coated  glass  cloth  for  high  temperature 
applications  in  the  industrial  and  maintenance  field 
is  being  marketed  by  Beeves  Brothers,  Inc.,  New 
York,  N,  Y.  The  cloth,  which  comes  in  36  and  50-inch 
widths,  is  specially  developed  and  treated  for  fire 
resistance  and  flexibility. 

More  Information?  Circle  Item  53  on  Inquiry  Card. 


Guard  fittings  makes  it  possible  to  install  copper 
plumbing  systems  better,  faster,  and  at  lower  cost 
than  ever  before. 
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102  stories,  1,472  feet  high,  16,000  ten* 
ants  and  35,000  visitors  sum  up  the  fire 
protection  problem  of  the  Empire  State 
Building.  An  in-building  fire  protection 
system  is  necessary  to  an  unfailing  wa¬ 
ter  supply. 

American  Airlines  loading  bridge,  shown 
below,  gives  passengers  positive  protec¬ 
tion  against  fire  with  a  unique  deluge 
system. 

Both  these  fire  protection  systems  de¬ 
pend  on  Everlasting  Pendulum  Stop  Valves, 
which  have  been  installed  in  thousands 
of  critical  fire  protection  systems  over 
the  past  35  years. 

For  complete  information  on  the  unique 
American  Airlines  and  Empire  State  Build¬ 
ing  systems,  write  for  bulletins  F.  They 
include  an  editorial  description  of  both 
these  installations  and  a  bulletin  describ¬ 
ing  Everlasting’s  positive  action  pendu¬ 
lum  stop  valves. 

Everlasting  also  makes  a  line  of  quick¬ 
opening  valves  for  general  service,  boiler 
blow-off,  and  handling  viscous  materials, 
as  well  as  a  line  of  cylinder-operated 
valves.  Bulletins  on  all  these  valves  are 
available.  Everlasting  Valve  Company. 
7  b  Fisk  Street,  Jersey  City  5,  New  Jersey. 
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Leakproof  Hermetic  Pumps 

Buffalo  Pumps  Div.,  Buffalo  Forge  Co.,  Buffalo, 
N.Y.,  has  developed  a  new  line  of  centrifugal  pumps, 
totally  enclosed  and  hermetically  sealed  for  use  with 
toxic,  inflammable,  or  highly  volatile  liquids. 

Simplified  design  includes  a  new,  long-life,  self-ad¬ 
justing  bearing.  Mechanical  seals  and  stuffing  boxes 
are  eliminated.  Positive  protection  is  provided  against 
leakage  of  expensive  or  noxious  liquids. 


Unit  Desalts  or  Purifies  Water 

A  saline  water  conversion  unit,  which  utilizes  an 
electrodialysis  process  to  remove  salts  or  impurities 
from  brackish  water,  is  commercially  available  from 
Aqua-Chem,  Inc.,  Waukesha,  Wis.  It  employs  special 
membranes  which  selectively  block  or  permit  the 
passage  of  ionized  salt  particles. 

Two  models  have  been  developed.  One  is  designed 
for  saline  w'ater  desalting  and  has  applications  in 
hotels,  municipalities,  institutions,  and  other  build¬ 
ings  needing  abundant  daily  supplies  of  fresh  water. 
The  other  model  is  designed  for  chemical  applications 
for  the  recovery  or  concentration  of  valuable  chemi¬ 
cals  from  solutions.  Typical  applications  include 
paper,  plastics,  chemical,  dairy,  and  food  and  bever¬ 
age  processors. 

Both  units  have  flow  rate  capacities  of  5700  gal  a 
day  or  3.96  gpm  if  short  runs  are  desired.  The  over-all 
dimensions,  including  stack  and  mounting  frame,  are 
36  X  68  X  24  inches  and  the  electric  control  panel 
measures  24  x  36  x  8  inches. 

More  Information?  Circle  Item  56  on  Inquiry  Card. 


These  single  suction  pumps  with  enclosed,  hydrauli¬ 
cally  balanced  impellers  are  ideal  for  transferring 
liquids  in  the  chemical,  petro-chemical,  atomic  energy, 
marine,  and  other  industries. 

New  line  at  present  will  include  thirteen  sizes, 
with  discharges  ranging  from  1  to  5  inches.  Standard 
units  are  designed  for  120  psig  and  temperatures  of 
40  deg  F.  through  250  deg.  Special  models  are  avail¬ 
able  for  higher  pressures  and  temperatures. 

More  Information?  Circle  Item  54  on  Inquiry  Card. 


Insulation  of  Ducts  Simplified 

A  duct  insulation  which  is  strong,  light,  and  easily 
handled  and  applied 
has  been  developed  by 
York  Insulation  Co., 

Hillside,  N.  J.  It  con¬ 
sists  of  a  fiber  glass 
blanket  laminated  to 
a  sheet  of  kraft,  faced 
with  aluminum  foil, 
and  reinforced  with 
fiber  glass  yarns 
across  its  length  and 
width. 

Since  it  prevents 
condensation,  main¬ 
tains  cold  air  temper¬ 
atures,  and  protects  against  heat  loss,  the  insulation 
is  ideal  for  use  on  summer  cooling  and  winter  heat¬ 
ing  systems. 

More  information?  Circle  Item  55  on  Inquiry  Card. 


Castable  Has  Low  Gunning  Rebound 

A  high-strength  castable  refractory  has  been  devel¬ 
oped  by  The  Babcock 
&  Wilcox  Co.,  Refrac¬ 
tories  Div.,  New  York, 

N.  Y.,  for  pneumatic 
gun  placement  with 
low  rebound  loss  and 
minimum  dusting. 

Placed  by  wet  or  dry 
gun  methods,  the 
B&W  Kaogun-HS 
castable  produces  a 
high  strength  mono¬ 
lithic  body  with  out¬ 
standing  abrasion  re¬ 
sistance  and  excellent  resistance  to  thermal  shock. 

The  new  refractory  has  a  recommended  use  tem¬ 
perature  of  2500  deg  F.  Gunning  applications  for 
which  it  is  suitable  include  linings  for  ashpits,  stacks, 
incinerator  doors,  ash  hoppers,  flues,  boiler  furnaces, 
dust  collectors  and  settling  chambers,  rocket  engine 
static  firing  bays,  catalyst  carrying  lines  in  refining 
and  petrochemical  plants,  by-pass  stacks  in  CO  boil¬ 
ers  and  seal  tanks,  and  as  a  rear  wall  seal  on  travel¬ 
ing-grate  furnaces. 

A  high-alumina  cement  provides  an  exceptionally 
strong  hydraulic  bond  for  the  castable,  which  has  a 
highly  calcined,  carefully  graded  base.  It  has  demon¬ 
strated  excellent  strength  and  dimensional  stability 
throughout  its  use  temperature  range.  Resistance  to 
abrasion  is  exceptionally  high. 

More  information?  Circle  Item  57  on  Inquiry  Card. 
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Here’s  why  I’m  sticking 
with  H&M  air-cooled 
condensers 


. . .  H&M's  Limitro!  valve 
lets  you  use  them  year-round T' 

“Many  of  my  air  conditioning  and  refrigeration  systems  have 
to  operate  12  months  a  year.  But  cold  weather  used  to  raise 
cain  with  compressor-condenser  balance. 

“Then  I  learned  that  Halstead  &  Mitchell  had  a  Limitrol 
pressure  modulating  valve  that  adjusts  their  air-cooled  con¬ 
denser  capacity  to  compressor  head  pressure,  whatever  the 
outside  temperature.  What’s  more,  H&M  gives  me  multiple 
circuiting  at  no  extra  cost!” 

You’d  do  well,  too,  to  standardize  on  H&M  Air-Cooled  Con¬ 
densers.  There  are  propeller  fan  models  with  vertical  or  hori¬ 
zontal  air  discharge,  and  centrifugal  fan  models  for  inside 
installation  with  ductwork.  Capacities  of  5  to  100  tons. 

Want  more  information?  Call  your  parts  wholesaler  or  write 
for  Bulletin  B-10.  Halstead  &  Mitchell  Co.,  Bessemer 
Building,  Pittsburgh  22,  Pa. 


Air-Cooled  Condensers  •  Air  Handlers  and  Coils  •  Cooling  Towers  •  Water-Cooled  Condensers 
Export  Aepresentotives:  Sabal-Klelman,  Inc.,  15  William  St.,  New  York  5,  N.  T. 
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News  of  Equipment  and  Materials 

Gas  Duct  Furnaces 

Hastings  Air  Control,  Inc.,  Omaha,  Neb.,  intro¬ 
duces  its  gas  duct  furnaces  with  A.G.A.  approval  for 
installation  downstream  of  refrigeration  coils.  The 
units  have  low  air  pressure  drop  and  are  designed  for 
use  with  air  conditioning  systems  where  by-pass 
ducts  would  be  too  expensive. 

A  stainless  steel  condensate  shield  diverts  moisture, 
formed  inside  the  exchanger  tubes  in  summer,  from 


the  pilot,  thermocouple,  and  ignition  slots,  and  into 
an  aluminized  steel  bottom  pan  with  threaded  drain 
connections. 

The  furnaces  are  available  in  7  sizes  from  75,000 
to  300,000  Btu  per  hr,  and  may  be  clo.se-coupled  to 
any  total  capacity.  Optional  accessories  include  modu¬ 
lating  and  two-stage  gas  valves,  dual-fuel  controls, 
electric  ignition,  adjustable  air  by-pass  sections,  en¬ 
closed  blower  sections,  high-velocity  nozzles,  and 
high-pressure  regulators. 

More  Information?  Circle  Item  58  on  Inquiry  Card. 


Aluminum-Vulcanized  Rubber 

Aluminum  sheet  and  foil  now  can  be  vulcanized 
onto  rubber,  yielding  a  material  combining  the  sur¬ 
face  toughness,  corrosion  resi.stance  and  insulative 
values  of  aluminum  with  the  flexibility  of  rubber, 
according  to  Reynolds  Metals  Co.,  Richmond.  Va. 

Projected  applications  for  the  aluminum-vulcaniz¬ 
ed  rubber  include  aluminum  tire  cords  for  longer 
wear,  flexible  aluminum-covered  pipe  and  tubing, 
tenting  and  tarpaulins. 

Reynolds  applies  the  coating  to  the  metal  and  ships 
it  to  customers  in  roll  form.  When  the  rubber  is 
vulcanized,  the  aluminum  l>ecomes  an  integral  part, 
as  difflcult  to  remove  as  the  tread  on  an  automobile 
tire.  The  exposed  aluminum  surface  can  be  attrac¬ 
tively  decorated  with  color,  printing,  or  embossing. 

More  Information?  Circle  Item  59  on  inquiry  Card. 


Boiler  Sludge  Minimized 

A  family  of  organic  dispersives  formulated  to  mini¬ 
mize  adherent  sludge  formation  in  boilers  and  re¬ 
circulating  cooling  systems  is  offered  by  Hagan 
Chemicals  &  Controls,  Inc.,  Pittsburgh,  Pa. 

The  dispersives  are  dry  powders  blended  to  cover 
a  wide  range  of  dispersing  properties.  Selection  of 
a  dispersive  is  based  on  both  physical  and  chemi¬ 
cal  examinations  of  deposits. 

More  Information?  Circle  Item  60  on  Inquiry  Card. 


Adjustable  Float  Valve 

A  float  valve  that  operates  on  a  single  pivot  prin¬ 
ciple  for  trouble-free  operation  is  announced  by 
Skuttle  Mfg.  Co.,  Milford,  Mich. 

The  valve  is  simplified  to  the  point  that  there  are 
no  moving  parts.  The  all  rubber  heavy-duty  valve 
seat  is  adjustable  and  can  be  reversed.  The  design 
of  the  valve  seat  enables  it  to  act  as  a  splash  shield. 


/ 


Another  feature  is  the  chrome-plated  valve  jet  that 
assures  positive  .shut-off. 

The  manufacturer  states  that  this  valve  and  glass 
float  assembly  is  well  suited  for  many  water  level 
control  applications. 

More  Information?  Circle  Item  61  on  Inquiry  Card. 


Algae,  Fungus  Inhibitor  Developed 

An  algaecide  formulation,  D-130,  composed  of  a 
mixture  of  chlorinated  phenolic  compounds,  kills 
off  existing  growth  and  prevents  new  growths.  It 
was  developed  for  use  in  non-potable  water  systems 
by  Bird  Archer  Co.,  Philadelphia,  Pa. 

Used  in  cooling  towers,  air  conditioning  systems, 
ammonia  condensers,  and  industrial  water  spray 
ponds,  the  formulation  may  be  added  at  different 
feed  rates  to  cope  with  light  or  heavy  infestation, 
or  to  prevent  the  appearance  of  new  organisms. 

More  Information?  Circle  Item  62  on  inquiry  Card. 
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MAJOR 

HUMIDIFICATION 

MARKETS 


t 


i 


Please  send  your  free  16  page  technical 
^  bulletin  on  industrial  and  commercial  hu¬ 
midification  plus  monthly  Markets  and  Methods 
Reports  covering  the  latest  developments  in  the 
field  of  humidification. 


Name. 


Company. 


Address 


ABRASIVES 
AGRONOMY 
AIR  CONDITIONING 
ANIMAL  REARING 
ANTIQUES 
APPLE  STORAGE 
ART  GALLERIES 
BAG  MAKING 
BAG  STORAGE 
BAKERIES 
BELTING 

BOWLING  ALLEYS 
BRAIDING 
BREWERIES 
CABINET  MAKING 
CANDY 
CARPET 
CARTONS 
CELLOPHANE 
CERAMICS 
CEREALS 
CIGARETTES 
CIGARS 

CONTAINERS  (PAPER) 
CORDAGE 
COTTON 
DECALS 
EGG  STORAGE 
ELASTIC  YARNS 
ELECTRONIC  COMPUTERS 
ENVIROMTL  CHAMBERS 
FILM  PROCESSING 
FILM  STORAGE 
FLORISTS 
FOOD  STORAGE 
FRUIT  STORAGE 
FURNITURE 
GLASS  (LENSES) 

GLOVES 
GLUING 
GREENHOUSES 
HATCHERIES 
HATS  (FUR  FELT) 
HORTICULTURE 
HOSIERY 
HOSPITALS 
INCUBATORS 
KNITTING 
LABELS 

LABORATORIES 
LACE 
LEATHER 
LETTER  PRESS 
LITHOGRAPHY 
MEATS 
MULLERS 
MUSEUMS 

PHARMACEUTICALS 
PHOTOGRAPHY 
PIPE  ORGANS 
PRINTING 
RADIUM 
RAYON 
SILKS 

SYNTHETICS 
TAPES 
TEXTILES 
TOBACCO 
WOOD 
WOOL 
X-RAY 
YARN 

ION 


TO  MANUFACTURE 
TO  DEVELOP 
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GOVERNAIR  CORPORATION 

4840  NORTH  SEWELL 
OKLAHOMA  CITY,  OKLAHOMA 


TYFE  STMZ 

Water  Cooled  Multi-Zone 


completely 
self-contained 
air  conditioning  units 


GOVERNAIR  CORPORATION 
•  .  .  began  the  manufacture  of  the  first  completely 
self-contained  commercial  type  air  conditioning 
units  in  1937.  Development  has  been  continuous 
since  that  time,  and  Governoir  now  manufactures 
packaged  air  conditioning  units, for  both  commer¬ 
cial  and  industrial  application,  in  the  widest  range 
of  capacities  available  in  the  industry. 


Governoir  Corporation  also  constantly  recognizes 
the  importance  of  producing  a  high  quality,  com¬ 
pletely  flexible  system  to  benefit  the  end  user 
best.  Production  facilities  are  tailored  to  accom¬ 
plish  these  ends  economically.  This,  in  turn,  makes 
the  Governoir  prices  highly  competitive,  even 
though  only  the  finest  components  are  used  in 
the  assembly. 


Development  of  the  larger  tonnage  units  has  made 
available  the  economy  of  installation  and  reliabil¬ 
ity,  of  a  factory  balanced  and  tested  package 
system  ...  for  even  the  largest  industrial  require¬ 
ments.  Single  units  of  120  ton  capacity  are  being 
fabricated  regularly  —  and  to  the  exact  specifi¬ 
cations  of  the  customer. 


TYKSCMZ 

Complete  Multi-Zone  Pacliage 


nPE  sue 

Air  Cooled  Condenser 


TYHST 

Water  Cooled  Model 


TWSCU 

Evaporative  Condenser  Model 


Write  for  detailed  information,  or  con¬ 
sult  your  yellow  page  directory  for  the 
name  of  our  local  representative. 


News  of  Equipment  and  Materials 


Air  Washer  Resists  Deterioration 

A  new  air  washer-evaporative  cooler  that  cleanses, 
humidifies,  and  cools  incoming  air  is  now  being  fabri¬ 
cated  of  rigid  polyvinyl  chloride  by  S  &  C  Mfg.  Co., 
Cincinnati,  Ohio.  This  light-weight  construction  re¬ 
duces  the  weight  approximately  -3  that  of  units  made 
from  conventional  materials,  the  manufacturer 
claims.  In  addition  to  its  light  weight,  the  air  washer 
will  not  rot,  rust,  corrode,  or  support  combustion,  a 
decided  advantage  over  washers  made  of  metal  or 
wood. 


Cleaning  and  purifying  of  incoming  air  is  accom¬ 
plished  by  a  spray-mist  action  which  washes  contami¬ 
nants  and  pollutants  from  the  air,  withholding  them 
in  a  settling  tank.  A  filter  strainer  filters  the  re¬ 
circulating  water,  thus  preventing  any  possibility  of 
clogged  nozzles. 

Cooling  is  by  evaporation  and  occurs  when  the 
entering  air  strikes  the  spray-filled  chamber,  resulting 
in  temp)erature  reduction  of  both  air  and  water. 
Humidification  takes  place  when  dry  incoming  air 
takes  on  moisture  as  it  passes  through  the  spray 
chamber. 

More  Information?  Circle  Item  63  on  Inquiry  Card. 


Liquid  Level  Indicator 

Called  an  outstanding  development  in  liquid  level 
indication,  the  Model  DLR  Modulevel  precision  level 
transducer  is  announced  by  Magnetrol,  Inc.,  Downers 
Grove,  Ill.  The  new  transducer  is  used  to  measure 
liquid  level  and  convert  it  directly  to  an  electrical  re¬ 
sistance.  It  is  designed  for  general  industrial  use 
and  fulfills  the  need  for  an  inexpensive  electrical 
level-sensing  device  for  measuring  liquid  level  in 
open  or  pressure  vessels. 

This  model  utilizes  a  unique  frictionless  magnetic 
coupling  to  transmit  motion  from  level  changes  in  the 
vessel  to  contact  wiper  movement  on  the  potenti¬ 
ometer  winding  inside  the  instrument  housing. 


Primary  level  change  is  sensed  by  a  range  dis¬ 
placer  suspended  in  the  liquid  by  means  of  a  pre¬ 
cision  Ni-span-C  expansion  spring.  As  the  liquid 
level  rises  or  falls,  the  effective  weight  of  the  dis¬ 
placer  changes,  causing  the  spring  to  extend.  A 
magnet-attracting  ball  is 
rigidly  attached  to  the 
displacer  by  a  stem  and 
remains  centered  inside 
a  non-magnetic  pressure- 
tight  tube  due  to  the 
downward  weight  of  the 
displacer.  A  pivoted 
horseshoe  magnet  on  the 
outside  of  the  enclosing 
tube  follows  the  attrac¬ 
tion  ball  and  transmits 
movement  to  the  contact 
wiper. 

Various  length  displac¬ 
ers  are  available  as  standard  to  measure  a  wide 
range  of  level  travels.  An  adjustment  is  provided  to 
calibrate  the  resistance  level  transducer  for  liquid 
specific  gravity  variations  of  0.7  to  1.1. 

The  transducer  may  be  u.sed  with  resistance-type 
reading  in.struments  for  remote  level  indication, 
alarm,  recording  or  control  or  to  tie  in  to  computer 
systems. 

More  Information?  Circle  Item  64  on  Inquiry  Card. 


Back  Pressure  Regulator  Valve 

The  165  Series,  a  new  line  of  back  pressure  regu¬ 
lator  valves,  is  available  from  OPW-Jordan,  Cincin¬ 
nati,  Ohio.  The  valves  are  suitable  for  250  psi  at  500 


deg  F  in  ductile  iron  and  bronze  bodies,  and  300  psi 
at  600  deg  in  stainless  steel  and  cast  iron  bodies. 

Suitable  for  steam,  water,  air,  oil,  gas,  or  chemical 
.service,  the  valves  are  designed  to  maintain  constant 
back  pressure  or  to  relieve  pressure  at  a  given  set 
point.  Five  control  ranges  are  available  from  3  to 
170  psi. 

More  Information?  Circle  Item  65  on  Inquiry  Card. 
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News  of  Equipment  and  Materials 


Compact  Heat  Exchanger 

Major  advancements  in  the  design,  engineering  and 
construction  of  standardized  compact  heat  exchangers 
are  represented  in  a  new  line  introduced  by  Basco, 
Inc.,  North  Tonawanda,  N.  Y. 

Designated  as  Type  500,  the  exchangers  are  avail¬ 
able  with  shell  diameters  from  inches  through 
inches  and  in  lengths  from  1  ft  4^4  inches 
through  6  ft  7  inches.  Use  of  ferrous  materials  for 
shells,  connections  and  bonnets  forms  an  exceptionally 
strong  and  durable  structure  that  withstands  pres¬ 
sure  surges  and  the  corrosive  action  of  synthetic  oils 


and  hydraulic  fluids.  Elimination  of  hubs  (commonly 
used  on  this  type  of  exchanger)  overcomes  the  prob¬ 
lem  of  leakage  resulting  from  casting  porosity  and 
improper  soldering  or  brazing. 

The  units  meet  heating  and  cooling  requirements 
in  the  engine,  compressor,  turbine,  hydraulic  equip¬ 
ment,  machine  tool,  light  marine,  and  process  indus¬ 
tries  where  fluid  temperatures  must  be  closely  con¬ 
trolled  with  a  compact,  ruggedly-built  exchanger,  the 
company  announces. 

More  Information?  Circle  Item  66  on  Inquiry  Card. 


Belling  Tool  Expands  Pipes,  Tubes 

Expanding  the  end  of  a  pipe  or  tube  to  permit  the 
insertion  of  another  pipe  or  tube  of  the  same  original 
diameter  is  made  easy  wdth  a  tube  belling  tool  devel¬ 
oped  by  Elliott  Co.,  Jeannette,  Pa.  Driven  by  an  elec¬ 
tric  or  air  motor,  the  spinning  tool  permits  such  accu¬ 
rate  and  preci.se  expansion,  that  tubes  will  join  with 
a  snug  sliding  fit,  the  firm  reports. 

Most  common  application  for  the  belling  tool  in¬ 
volves  tube  bundles  which  require  separate  return 
bends  that  must  be  soldered  or  brazed  in  place.  Manu¬ 
facturers  of  heat  exchangers  and  similar  apparatus 
for  air-conditioning  equipment,  small  heating  units, 
and  the  like  should  find  ready  use  for  this  device  in 
various  phases  of  their  production. 

More  Information?  Circle  Item  67  on  Inquiry  Card. 


Industrial  Dehumidifier  Added 

Model  A500,  an  adsorption  dehumidifier  with  high 
capacity  adsorption  and  reactivation  and  efficient  high 
flow-low  flow'  air  transfer  valves,  is  the  latest  addition 
to  the  line  of  dehumidifiers  offered  by  Universal 
Dynamics  Corp.,  Alexandria,  Va. 


The  A500  features  plug-in  installation  and  clean 
design.  It  handles  3000  cfm  and  removes  up  to  75 
lb  of  water  hourly.  Variations  of  this  model  are  also 
being  offered  for  high  temperature  dehumidification, 
drj’ing  of  temperature  sensitive  products,  laboratory 
dewpoints  of  minus  100  deg  F,  and  pressurizing  sys¬ 
tems  with  bone  dry  air  and  gases. 

More  Information?  Circle  Item  68  on  Inquiry  Card. 


New  Steam  Coil  Design  Introduced 

A  steam  coil  design,  which  supplies  steam  from 
both  ends  of  the  coil  through  inner  distributing  tubes, 
is  featured  in  the  new  NFD  steam  coils  manufac¬ 
tured  by  Bohn  Aluminum  &  Brass  Corp.,  Danville,  Ill. 

The  new’  design  provides  an  even  distribution  of 
steam  across  the  entire  coil  face.  The  Equa-Jet 


inner  tubes  are  automatically  self-centering  in  the 
condensing  tubes  and  have  their  jet  orifices  facing 
in  the  same  direction  as  the  steam  return  allowing 
for  free  flow  of  condensate. 

The  NFD  coils  also  feature  die-formed  plate-type 
aluminum  fins  in  standard  lengths  from  72  to  144 
inches;  headers  at  both  ends  of  coil  are  heavy-wall 
seamless  copper  with  die-formed  end  caps. 

More  Information?  Circle  Item  69  on  Inquiry  Card. 
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10"  vcs 

Pumps  pass 
5"  spheres. 


HIGHER  CAPACITY 
VCS  PUMPS 

Pumps  range  from  4"  thru  10" 
discharge  size  available  for 
single  or  duplex  installation.  All 
pumps  incorporate  the  same  high 
grade  materials  and  machined 
tolerances  for  extended  life. 

EXCLUSIVE  SEALTRODE 

"Sealtrode",  sealed  electrode 
floatless  pump  ^ntroller  is  a  de¬ 
pendable  control  for  any  instal¬ 
lation.  Electrodes  cannot  become 
coated  or  insulated  with  grease, 
oil,  soap  or  solids.  Elements  never 
corrode  as  they  are  sealed  from 
the  liquid  being  pumped. 


HYDRODYNAMICS  DIVISION 

CHICAGO  PVMP 

622J  Diversey  Parkway  •  Chicago  14,  Illinois 


Capacities:  50  to  5000  GPM 
Heads  to  105  feet. 


;i961— CPFMC 


A  complete  line  el  Vertical 
Enclosed  Shaft  Non-Clog  Pumps 

FOR  HEAVY  DUTY  PUMPING  OF 
SEWAGE,  SUMP  AND  STORM 
WATER,  CONTAINING  SOLIDS 

Chicago  pumps  are  durably  built  units  featuring 
micrometer  ball  bearing  adjustment  of  rotating 
elements,  tongue  and  groove  registering,  and 
oversized  bearings.  The  Chicago  two  port  non¬ 
clog  impeller  remains  in  natural  hydraulic  bal¬ 
ance  thruout  the  pumping  cycle.  All  impellers  are 
also  dynamically  balanced. 

Manufactured  by  Chicago  Pump,  with  over  52 
years  of  unequaled  experience  in  the  design  and 
manufacturing  of  non-clog  pumps.  Backed  by  a 
reputation  for  excellence  in  design  and  outstand¬ 
ing  service  to  its  thousands  of  satisfied  customers. 

Write  for  Bulletin  124-G. 


News  of  Equipment  and  Materials 


Corner-Tap  Orifice 

An  extremely  accurate  corner-tap  orifice  union  is 
manufactured  by  Robertson  Mfg.  Corp.,  Houston, 
Texas.  Designed  for  use  in  heating  and  air  condition¬ 
ing  systems,  the  union  is  available  in  pipe  sizes  from 
to  16  inches  and  can  be  furnished  with  welded 


neck,  slip-on,  or  threaded  connections.  All  are  manu¬ 
factured  from  ASTM  A181  Gr  1  forged  steel  for 
maximum  service  conditions  of  230  psig  at  100  deg  F. 

More  information?  Circle  Item  70  on  Inquiry  Card. 


High  Temperature  Plastic  Fittings 

This  new  line  of  injection-molded  pipe  fittings  and 
flanges  of  unplasticized  polyvinyl  dichloride  can 
withstand  temperatures  as  high  as  215  deg  F,  ac¬ 
cording  to  its  manufacturer.  Tube  Turns  Plastics, 
Inc.,  Louisville,  Ky.  The  Geon  thermoplastic  pipe  is 
expected  to  be  used  extensively  for  process  piping 
handling  hot  corrosive  liquids,  for  hot  water  lines 
and  similar  applications  above  the  temperature  range 
of  regular  unplasticized  polyvinyl  chloride  piping. 


High-impact  Schedule  40  and  80  fittings  and  flanges 
are  available  in  through  2-inch  pipe  sizes  and  will 
be  extended  to  4  inches  when  larger  pipe  sizes  be¬ 
come  commercially  available.  Chemical  resistance  of 


Geon  pipe  and  fittings  includes  handling  strong  al¬ 
kalies  and  acids  and  many  other  corrosive  liquids. 
The  Schedule  40  pipe  safely  handles  125  lb  pressure 
at  185  deg  F  and  maintains  its  high  mechanical 
strength  while  carrying  hot  fluids.  Geon  weighs  about 
one-sixth  as  much  as  copper,  is  self-extinguishing, 
and  has  low  thermal  conductivity. 

More  Information?  Circle  Item  71  on  Inquiry  Card. 


Zone  Controlled  Boilers  Available 

Continental  Mfg.  Co.,  Baltimore,  Md.,  announces 
that  its  packaged  hydronic  boilers,  both  oil  and  gas- 
fired,  are  now  available  with  zone  control. 

Fully  pre-assembled  and  wired,  the  boilers  use 
threaded-type  electric  zone  valves  and  are  completely 


( 

u 


adaptable  to  either  iron  pipe  or  sweat  copper  systems. 
A  single  manifold  will  accommodate  up  to  four  zones, 
and  combinations  are  possible  ranging  up  to  eight 
zones  using  two  manifold  assemblies.  They  may  be 
installed  as  a  supply  header  off  the  boiler,  as  a  return 
header  mounted  on  the  circulator  flange,  or  at  any 
other  convenient  location  in  the  supply  or  return 
main.  The  assemblies  are  wired  from  valve  to  valve, 
and  are  complete  with  properly  marked  wiring  “pig¬ 
tail”  leads  to  make  all  necessary  connections. 

More  Information?  Circle  Item  72  on  Inquiry  Card. 


New  Commercial  Register  Line 

A  new  line  of  commercial  registeirs  featuring  indi¬ 
vidually-pivoted  vertical  face  bars  and  a  horizontal 
multi-louver  valve  is  introduced  by  Air  Control  Prod¬ 
ucts,  Inc.,  Coopersville,  Mich.  Identified  as  the  270 
Series,  the  line  of  registers  is  designed  for  use  in 
those  commercial  applications  where  an  opposed- 
action  valve  is  not  required. 

More  Information?  Circle  Item  73  on  Inquiry  Card. 
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Architects  and  Engineers;  Robert  and  Company  Associates,  Atlanta,  Georgia  *  General  Contractor;  Blount  Brothers,  Montgomery,  Alabama 


Mechanical  Contractor;  James  E.  Smith  &  Sons,  Inc.,  Louisville,  Kentucky 


New  Atlanta  Airport  Terminal  Features 

lENN-AIR  POWER  ROOF  EXHAUSTERS 


An  outstanding  example  of  efficient 
design  is  the  Atlanta  Airport  Termi¬ 
nal,  recently  completed  at  a  cost  of 
$20  million.  This  busy  terminal  han¬ 
dles  372  scheduled  commercial  flights 
daily  and  can  load  and  unload  50 
planes  simultaneously. 

Ventilation  for  the  terminal’s  net¬ 
work  of  corridors  as  well  as  for  the 
main  building  itself  is  accomplished 
by  Jenn-Air  Power  Exhausters  and 
Relief  Vents. 


Some  of  the  advantageous  features 
of  Jenn-Air  units: 

•  Exclusive  U-spring  suspension  is  44% 
more  effective  than  rubber  isolators  in  re¬ 
ducing  vibration  and  noise  .  . .  U-springs 
are  guaranteed  for  life. 

Impellers  are  dynamically  and  stati¬ 
cally  balanced,  then  balanced  integrally 
with  motor  to  reduce  noise  still  further. 

•  Curb  cap  bolts  directly  to  roof  ...  No 
louvres  or  penthouse  needed. 

Leakproof  performance  is  assured  by 
single-unit  cover  design  and  one-piece 
base  and  curb  construction. 


*  Ageless  aluminum  and  stainless  steel 
construction  outlasts  any  building,  never 
needs  painting. 

There’s  a  type  and  size  of  Jenn-Air 
Power  Exhauster  to  meet  every  venti¬ 
lating  requirement.  Write  for  com¬ 
plete-line  folder. 


JENN-AIR 


JENN-AIR  leads  in  functional  imagi  nee  ring  _ " 

JENN-AIR  PRODUCTS  COMPANY.  INC.,  1102  STADIUM  DRIVE,  INDIANAPOLIS  7,  INDIANA 
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News  of  Equipment  and  Materials 


Valve  Stuffing  Boxes  Eliminated 

The  “0”  rinjr  construction  of  this  single  seat  pres¬ 
sure  reducing  diaphragm  valve  eliminates  the  use  of 
stuffing  boxes,  thus  reducing  maintenance  to  a  mini¬ 
mum.  The  valve,  a  product  of  Atlas  Valve  Co.^  New¬ 
ark,  N.J.,  can  be  used  as  a  simple  governor  for  con¬ 
trolling  the  delivery  pressure  of  turbine-driven  or 
direct  acting  pumps.  It  is  especially  suitable  for  small 
pumps,  which  require  tight  closing  governors  to  con¬ 
trol  the  discharge  pressure  accurately  on  minimum 
loads. 


Bronze  body  valves  of  this  type  are  designed  for 
working  pressures  to  300  psi  up  to  500  deg  F.  Steel 
body  valves  are  available  for  600  psi  working  pres¬ 
sure.  Both  valves  are  recommended  for  controlling 
pressure  of  steam,  fuel  oil,  w'ater,  gas  or  air  where 
tight  sealing  is  required.  They  can  be  used  also  with 
any  type  of  pilot  or  3-way  hand  control,  if  compressed 
air  or  hydraulic  pressure  is  available  for  their  op¬ 
eration. 

More  Information?  Circle  Item  74  on  Inquiry  Card. 


Damper  Regulator 

Trim-Lok,  a  damper  regulator  with  integral  auto¬ 
matic  locking  device  for  close  tolerance  air  balancing 
in  all  heating,  ventilating,  and  air  conditioning  sys¬ 
tems,  is  now  being  marketed  by  R.I.N.C.O.,  Los 
Angeles,  Calif.  It  is  described  as  a  break-through 
from  the  old  wing  nut  regulators,  which  have  been 
in  use  practically  since  the  beginning  of  air  control 
systems. 

The  automatic  locking  device  sets  the  damper  posi¬ 
tively.  It  stays  in  position  until  manually  reset  and 
will  not  shake  or  rattle  loose.  When  changed  building 
conditions  warrant  a  readjustment  in  the  Trim-Lok 
setting,  the  adjustment  can  be  made  by  means  of  an 
extension  rod  and  one  operator. 

More  Information?  Circle  Item  75  on  Inquiry  Card. 


Wrot  and  Cast  Fittings 

Phelps  Dodge  Copper  Products  Corp.,  New  York, 
N.  Y.,  has  added  a  complete  selection  of  wrot  and 
cast  fittings  to  its  line  of  tubular  products.  Low 
pressure  valves  will  also  be  included  in  this  expansion 
of  service  to  the  plumbing,  heating,  air  conditioning 
and  refrigeration  industries. 

The  move  enables  the  firm  and  its  authorized 
wholesalers  to  offer  a  complete  package  of  tubes  and 
fittings  in  the  same  order,  thus  saving  their  tubing 
customers  the  inconvenience  of  going  to  two  sources 
of  supply. 

Both  the  wrot  and  cast  fittings  are  available  in 
sizes  ranging  from  Vg-inch  to  six  inches.  Factory- 
clean  condition  will  be  assured  through  protective 
packaging. 

More  Information?  Circle  Item  76  on  Inquiry  Card. 


Automatic  Reset  Timers 

A  new  series  of  automatic  reset  timers,  designed  to 
delay  an  operation  or  to  operate  a  circuit  for  a  pre¬ 
set  time  after  remote  pilot  action,  is  available  from 
Paragon  Electric  Co.,  Inc.,  Two  Rivers,  Wis. 

The  new  500  Series  timers  are  particularly  suited 
for  motor  control,  electric  equipment  delay,  heating, 
and  air  conditioning  applications,  for  vending  ma¬ 
chines,  machine  tools,  in.  process  control,  or  other, 
applications  where  time  delay  and  automatic  reset 
is  required.  They  are  driven  by  continuous  running 
sychronous  motors  which  are  said  to  assure  greater 
timing  accuracy  and  to  simplify  circuitry  by  elimi¬ 
nating  a  motor  shut-off  switch. 


Float  switches,  pressure  switches,  pushbutton,  limit 
switches,  relay  contacts  or  any  conventional  power 
switches  can  be  used  to  pilot  the  timers.  Sharply  de¬ 
fined  dials  assure  accurate  settings  over  a  broad  tim¬ 
ing  range  from  2  seconds  up  to  5  hours,  depending  on 
the  model  used.  Three  types  are  offered.  Type  500, 
Type  501  and  502,  each  of  which  is  available  with 
a  time  range  of  1  minute,'  3  minutes,  5  minutes,  1 
hour  or  5  hours,  adjustable  within  the  range. 

More  Information?  Circle  Item  77  on  Inquiry  Card. 
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BECAUSE 

its  light  weight 
makes  overhead  work 
easier  and  faster 


BECAUSE 

it  can  be  fitted 
through  small  holes 
in  old  joists 


BECAUSE 

only  small  areas  of 
flooring  need  be 
removed  to  install  it 


BECAUSE 

long  lengths  can  be 
used  with  fewer 
joint  connections 


Anaconda  Copper  Tube  is  available  in  all  standard  wall 
thicknesses — T5T)es  K,  L,  M  and  DWV — through  your 
plumbing  wholesaler.  See  him  also  for  Anaconda  wrought 
and  cast  solder-joint  fittings.  For  complete  information, 
write  Anaconda  American  Brass  Company,  Waterbury  20, 
Conn.  In  Canada:  Anaconda  American  Brass  Ltd.,  New 
Toronto,  Ontario.  6no26 


AnacondA 

AMERICAN  BRASS  COMPANY 
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The  Advantages  which  you  cannot  see  in  a  Drain 


When  you  buy  anything  that  must  last  a  lifetime  or  longer  —  even 
small  differences  in  products  are  important.  This  is  especially  true 
of  drains.  Once  installed  in  a  building,  they  are  expected  to  render 
long  -  lasting  dependable  performance,  since  replacement  causes 
great  inconvenience  and  expense. 

This  is  why  Josam  builds  the  very  best  in  every  product  it  mak^. 
Higher  quality  of  materials,  advanced  features  of  design,  rigid 
standards  of  inspection,  quicker  availability  of  stocks  are  just  a  few 
of  the  advantages  you  cannot  see  in  a  Josam  drain  —  yet  they  are 
there,  and  at  no  higher  cost.  Over  45  years  of  leadership  is  proof 
of  the  superior  performance  you  get  in  every  Josam  Product. 


JOSAM  MANUFACTURING  CO. 

General  Offices  and  Manufacturing  Division  •  Michigan  City,  Ind. 
REPRESENTATIVES  IN  ALL  PRINCIPAL  CITIES 
West  Coast  Distributors 

JOSAM  PACIFIC  CO. 

765  Folsom  Stroot  Son  Francisco  7,  Calif. 

JOSAM  PRODUCTS  ARE  SOLD  THROUGH  PLUMBING  SUPPLY  WHOLESALERS 
AAonufocturors  and  Raprasentativos  in  AAaxico  —  HELVEX,  S.A.,  Mexico  Cify 
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When  comparing  costs  ...  consider 


News  of  Equipment  and  Materials 


Oil  and  Coal  Fired  Boilers 

Thatcher  Furnace  Co.,  Garwood,  N.J.,  manufac¬ 
turer  of  furnaces,  boilers,  and  air  conditioners, 
announces  its  new  Blue  Line  oil-fired  cast  iron 
boilers  in  14  large  sizes.  Also  suitable  for  stoker 
firing  with  anthracite  coal,  the  units  are  designed 
for  apartment  houses,  large  homes,  and  commercial 
service. 

Vertical  flue  travel  combined  with  hundreds  of 


heat  absorbing  pins  on  the  surfaces  of  the  boiler 
sections  enable  a  low  stack  temperature  and  mini¬ 
mum  draft.  Other  features  include  cast  iron  con¬ 
struction,  large  nipple  ports,  long  water  legs,  leak- 
proof  joints  and  reversible  for  choice  of  boiler 
location. 

More  Information?  Circle  Item  78  on  Inquiry  Card. 


The  heaters  have  been  tested  and  approved  by  the 
American  Gas  Association  for  use  with  natural,  man¬ 
ufactured,  mixed  and  liquefied  petroleum  gases,  in¬ 


cluding  L.P.  gas-air  mixtures.  They  are  available  in 
8  basic  sizes  with  heating  capacities  from  50,000  to 
250,000  Btu  per  hr  input. 

Safety  features  include  a  high  limit  switch,  gas 
valve,  constant  burning  pilot,  pilot  switch,  gas  pres¬ 
sure  regulator,  and  blower  delay  switch,  which  delays 
the  start  of  the  blower  motor  until  the  heat  exchanger 
reaches  a  predetermined  temperature.  The  entire  heat 
exchanger  is  made  of  aluminized  steel  for  optimum 
heat  transfer  and  high  corrosion  resistance. 

More  Information?  Circle  Item  80  on  Inquiry  Card. 


Notebook  Provides  Project  Control 

The  task  of  keeping  proper  records  of  research  and 
development  activities  is  made  easy  by  the  Labora¬ 
tory  Notebook  just  introduced  by  Scientific  Notebook 
Co.,  Oak  Park,  Ill. 

The  hard-cover,  permanently-bound  book  provides 
a  record  of  laboratory  and  engineering  work  on  spe¬ 
cific  projects.  It  is  equally  valuable  for  patent  record 
verification  and  for  continuous  monitoring  of  a  proj¬ 
ect’s  progress  by  research  directors. 

More  Information?  Circle  Item  79  on  Inquiry  Card. 


Gas-Fired  Unit  Heaters 

American-Standard  Industrial  Div.,  Detroit,  Mich., 
announces  its  new  line  of  Series  NB  gas-fired  unit 
heaters  equipped  with  centrifugal  blowers.  Because 
of  their  low  operating  noise  level,  heaters  are  recom¬ 
mended  for  use  in  installations  where  the  need  for 
extreme  quietness  of  operation  rules  out  conventional 
propeller  fan  type  units. 


Heater  Uses  Fused  Quartz  Elements 

An  infrared  heater  using  fused  quartz  heat  ele¬ 
ments  is  available  from  Pinco  Inc.,  Chicago,  Ill.  The 
800  watt,  120  volt  heater  reaches  its  peak  tempera¬ 
ture  in  one  minute.  It  is  26  inches  long,  5  inches  high, 
and  can  be  installed  quickly  either  to  a  control  box 
or  plugged  into  a  convenient  wall  outlet. 


The  heater,  which  requires  no  special  wiring,  is 
suited  for  use  in  basements,  patios,  swimming  pools, 
cabanas,  motels,  toll  booths,  and  other  installations. 

More  Information?  Circle  Item  81  on  Inquiry  Card. 
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News  of  Equipment  and  Materials 


The  LC  is  available  in  complete  baseboard  units 
from  3  ft  (750  watts)  to  8  ft  (2000  watts)  with  or 
without  the  built-in  thermostatic  control.  It  is  also 
available  in  modular  systems  for  commercial  and 
industrial  installations. 

More  Information?  Circle  Item  83  on  Inquiry  Card. 


New  Fan  Line  OfFered 

Aerodynamic  design  of  wheel  and  housing  inlet 
enables  this  new  line  of  fans  to  operate  more  quietly 
at  lower  speed  and  with  greater  efficiency.  Intro¬ 
duced  by  Chicago  Blower  Corp.,  Franklin  Park,  Ill., 
the  fans  require  less  power,  meaning  that  smaller 


Pump  Series  Expanded 

Taco  Heaters,  Inc.,  Cranston,  R.I.,  announces  the 
expansion  of  its  1600  Series  high  head  pump  from 
six  to  twelve  sizes.  The  series  is  engineered  to  pump 
water  against  relatively  high  heads  on  low  pressure 
.systems.  They  are  used  primarily  in  air  conditioning 


motors  can  be  used  to  reduce  power  consumption  and 
.save  installation  space. 

The  fans  are  made  in  seven  sizes,  from  8^4  to  18^/4 
inches,  in  both  single  and  double  inlets  up  to  9-inch 
static  pres.sure.  Air  volume  ranges  up  to  15,000  cfm 
with  temperatures  up  to  200  deg  F. 

More  Information?  Circle  Item  82  on  Inquiry  Card. 


systems,  cooling  towers,  bottle  washers,  auto  laun¬ 
dries,  and  similar  applications. 

Available  with  single  or  three-phase  motors,  the 
pumps  range  in  size  from  hp  to  1  hp  and  operate 
at  1750  rpm.  They  feature  dynamically  balanced 
closed  type  cast  iron  or  bronze  impellers.  The  shafts 
are  precision  ground  stainless  steel. 

More  Information?  Circle  Item  84  on  Inquiry  Card. 


Electric  Baseboard  Heater  Control 

An  electric  baseboard  control,  manufactured  by 
Markel  Electric  Products,  Inc.,  Buffalo,  N.Y.,  serv^es 
as  a  built-in  heat  limiting  device  which  protects  the 
entire  length  of  the  heating  element. 

The  new  Markel  LC  limits  the  heater  to  a  safe 
normal  operating  temperature  when  the  air  flow  is 
restricted  in  any  way.  The  LC  does  not  permit  the 
heater  to  exceed  the  normal  operating  temperature. 


Stainless  Steel  Ball  Valve 

The  Lunkenheimer  Co..  Cincinnati,  Ohio,  an¬ 
nounces  the  addition  of  a  precision  ball  valve  in  Type 
316  stainless  steel  to  its  line  of  valves.  The  new'  valve, 
which  is  available  in  ^  to  2-inch  sizes,  is  designed 
for  corrosive  fluids  and  gases  and  for  general  use  in 
corrosive  services. 

A  feature  of  the  valve  is  its  precision  construction. 
It  is  designed  and  manufactured  to  extremely  close 
and  accurate  tolerances,  eliminating  the  need  for 
adju.stment  or  take-up  maintenance  while  in  service. 
Teflon  seats,  for  example,  are  precision  molded  and 
then  machined  to  insure  perfect  mating  between  the 
seat  and  ball  surfaces.  Internal  springs  or  compensa¬ 
tors  to  counteract  wear  at  the  most  critical  points  are 
not  needed. 

More  Information?  Circle  Item  85  on  Inquiry  Card. 


even  when  partially  or  completely  blocked.  When  the 
air-blocking  material  is  removed,  it  automatically 
returns  the  temperature  control  to  the  thermostat, 
requiring  no  re.setting  or  adjustment. 
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ADSCO 

EXPANSION  JOINTS 
BEING  SCRUPULOUSLY 
CLEANED  BEFORE 
OPERATION 


ADSCO  DIVISIO 


YUBA  CONSOLIDATED  INDUSTRIES,  INC. 
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Men  in  white  clean  and  sterilize  Adsco  Expansion 
Joints  with  steam  and  detergents,  dry,  and  hermetic¬ 
ally  seal  them  in  polyethylene  bags.  At  an  Air  Force 
Titan  missile  base,  system  contamination  is  less  than 
25  parts  per  million,  with  no  particle  larger  than  150 
microns. 

Cleanliness  of  this  magnitude  reveals  the  slightest 
imperfection.  The  construction  of  these  expansion 
joints  which  glisten  like  diamonds  is  revealed  as  not 
just  good,  but  perfect;  one  slip  could  bring  disaster. 

When  special  designs  and/or  services  with  quality 
workmanship  and  dependability  are  required . . .  call 
on  Adsco. 


News  of  Equipment  and  Materials 


One  single  source  of  burners  for  most  every  applica¬ 
tion — that’s  what  Power  Flame  offers  you!  In  the 
fact-packed  Power  Flame  Catalogue,  you’ll  discover 
a  complete  range  of  models  and  sizes  in  atmospheric 
burners,  power  burners  and  combination  burners.  All 
designed  for  lowest  installation  and  maintenance 
costs ...  all  “torture  tested’’  for  highest  efficiency 
and  dependability.  Hot  idea:  Next  time,  consult 
Power  Flame  first! 


Fitting  For  Polyethylene  Tubing 

A  fitting  for  leak-proof  assembly  with  polyethylene 
tubing  for  vacuum  pressure  applications  is  being 
manufactured  by  Craw'ford  Fitting  Co.,  Cleveland, 
Ohio. 


Called  Swagelok  Kayzee,  the  fitting  consists  of  a 
brass  fitting  body  with  Zytel  ferrules  and  a  brass 
knurled  nut.  A  wrench  pad  on  the  nut  permits  the 
use  of  a  wrench  if  desired. 

More  Information?  Circle  Item  86  on  Inquiry  Card. 


Features; 

•  Molded  reUactory 
heads  and  ddtusers 

•  Ml  welded  mandold 
y^ith  installed  ontices 

•  Minimum  installation 
time  required 

•  Equipped  with 

controls  for  ^ 

maximum  l 

safety.  v 
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Displacement  of  the  magnet-equipped  shuttle  by  a 
fluid  or  gas  actuates  the  hermetically  sealed  switch 
contacts.  An  externally  adjustable  vane-type,  by-pass 
valve  provides  a  continuous  range  of  actuation  from 
.1  to  10  gpm  for  fluids  and  from  .5  to  30  scfm  for 
gases. 

The  FS-10798  comes  with  V^-inch  NPT  inline  ports 
which  can  be  installed  in  any  straight  line  of  piping. 
All  components  are  corrosion  resistant  for  maximum 
dependability  and  there  are  no  diaphragms  or  link¬ 
ages  to  wear. 

More  information?  Circle  Item  87  on  Inquiry  Card. 


Externally  Adjustable  Flow  Switch 

The  FS-10798  Flow'  Switch,  a  product  of  The 
Gems  Company,  Inc.,  Farmington,  Conn.,  is  field 
adjustable  to  detect  variations  in  the  flow  rate  of 
fluids  or  gases  for  a  positive  indication.  The  switch 
may  operate  a  remotely  located  warning  light  or  other 
indicator,  visual  or  audio.  Used  in  conjunction  with  a 
flow  meter  it  can  be  adjusted  to  give  warning  or  con¬ 
trol  at  a  predetermined  flow. 


Ceramic  Head  * 

GAS  BURNERS 


With  no  metal  parts 
in  the  heat  zone,  costly 
maintenance  is  dimi- 
nated.  Wide  range  of 
burner  sizes  available, 
from  200,000  to 
12,000,000  BTU. 


GV  Series  (horizontal  flame) 
for  firebox  and  scotch  marine  boilers. 


Write  today  for  complete  literature,  information 
and  specifications  on  THORO-MIX  Gas  Burners; 
also,  get  all  the  facts  about  POWER-FLAME  gun 
type  and  spread  type  burners,  and  COMBI-MATIC 
dual  fuel  burners. 


6  6  6  6  6  6  6  6  6  0 


6  6  6  6  6  6  6  6  6 


1203  MAIN  ST. 
GRANDVIEW.  MO. 


U-400  Series 

(vertical  flame)  fires 
ALL  types  of  firebox 
boilers. 


Division,  Inc./ 


News  of  Equipment  and  Materials 


Relay  Features  Plug-On  Terminals 

A  push-on  tyi>e  current  motor  starting  relay,  for 
use  on  hermetic  compressors  having  pin-type  ter¬ 
minal  clusters,  is  announced  by  Metals  &  Controls 
Inc.,  Attleboro,  Mass. 

The  relay  can  easily  be  installed  by  pushing  it  onto 
the  compressor  terminal  pins.  This  eliminates  the 


need  for  mounting  brackets,  screws,  and  special  leads 
and  greatly  reduces  installation  and  material  costs. 

The  relay  cover  and  spool  are  made  of  a  strong, 
high  temperature  phenolic.  The  internal  mechanism 
consists  of  a  solenoid  coil,  a  steel  armature  and  a 
bridging  type  contact  arm.  The  relay  is  said  to 
provide  an  exceptionally  long,  trouble-free  sendee 
life. 

More  Information?  Circle  Item  88  on  Inquiry  Card. 


Inexpensive  Ballcocks  Announced 

Curtin  Valve  Co.,  Medford,  Mass.,  announces  its 
Curtin  Jr.  No.  150  and  Curtin  Jr.  Anti-Syphon  No. 
150-A  ballcocks  which  it  says  will  withstand  more 
wear,  abuse  and  corrosion  than  other  inexpensive 
types.  Maximum  discharge  of  water  without  noise 
on  any  pressure  and  quick  refill  are  other  features. 

Incorporated  in  the  ballcocks  is  a  replaceable 
nylon  .seat  which  reduces  wear,  pressure  control 
regulator  to  allow  full  volume  of  water,  and  a 
patented  aspirating  chamber,  which  prevents  water 
spurting,  air  hammer,  and  insures  quiet  operation. 
More  Information?  Circle  Item  89  on  Inquiry  Card. 


Improved  Fabric  Weatherstripping 

A  new  fabric  weatherstripping  has  a  weave  which 
produces  a  pile  more  uniform  and  concentrated  to 
reduce  air  and  moisture  infiltration,  and  a  smooth 
backing  for  easier  insertion  into  extrusions,  ac¬ 
cording  to  its  manufacturer,  Schlegel  Mfg.  Co., 
Rochester,  N.  Y. 

The  woven  weatherstripping  is  coated  with  poly¬ 
ester  resin  and  is  available  with  or  without  metal 
backing. 

More  Information?  Circle  Item  90  on  Inquiry  Card. 


For  Air  Conditioning 

Thermal  exponsion^^vo/ve 
sef  accurately  in  less  wS  than 
a  minute  with  the  ,  .  . 


Cl£ruyc 

PYROCON 


Eliminate  the  clumsy,  slow  thermom¬ 
eter  method  of  determining  temjjera- 
tures  in  the  system. 

The  thermostatic  expansion  valve 
controls  the  flow  of  refrigerant  into 
the  cooling  coil  and  is  a  vital  com¬ 
ponent  of  any  system.  Quick  and  ac- 
•  curate  temperature  measurements 
with  the  Alnor  Pyrocon  make  it  ix)s- 
sible  to  properly  adjust  the  thermo¬ 
static  expansion  valve  for  p)eak  cooling 
coil  efficiency. 

The  Alnor  Pyrocon  instantly  indi¬ 
cates  the  temperature  at  the  expan¬ 
sion  valve  bulb  location. 

From  this  temperature,  sub¬ 
tract  the  temperature  cor¬ 
responding  to  the  evapora¬ 
tor  pressure.  The  tempera¬ 
ture  difference  represents 
the  precise  superheat  and 
enables  the  operator  to 
make  a  perfect  setting  of 
the  expansion  valve  imme¬ 
diately. 

Pyrocon  model  4000  with 
a  temperature  range  of 
0-300°  F.  is  recommended. 

Price  with  case  including 
shielded  thermocouple  tip 
$125.00  f.o.b.  Chicago. 

The  Pyrocon  is  also  ideal 
for  testing  steam  traps,  bal¬ 
ancing  hot  water  systems, 
locating  hot  water  pipes  in 
cement  floors,  testing  panel 
heating  in  walls,  floors  or 
ceilings,  or  making  any  sur¬ 
face  temperature  reading. 

Other  models  with  ranges 
up  to  0-2000°  F.  and  sub¬ 
zero  ranges  also  available. 

Wrrf*  for  Bulittiu  4257 


GCncyt 


ALNOR  INSTRUMENT  CO. 

Oi¥iiion  of 

lUinois  Testing  Laboratories,  Inc. 

Room  570,  420  N.  LaSalle  Si.,  Chicago  10,  III. 
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r.  ♦•*  '4  ^ 

TilE 

NOID 


that  Hartzell  Duct  Fans  offer 
high  efficiency,  iow  maintenance 

and  UNIQUE  FLEXIBILITY 

High  efficiency,  low  maintenance  .  .  . 
and  unique  flexibility  made  possible 
by  the  use  of  variable  pitch  drives 
which  allow  you  to  vary  fan  speed  and 
air  delivery  by  up  to  Vs  through  simple 
adjustment  of  the  driver  sheave.  That's 
why  Hartzell  duct  fans  are  so  widely 
used  in  industrial  duct  systems.  And 
these  fans  are  so  easy  to  install,  they 
bolt  right  into  any  duct  system  as 
quickly  and  simply  as  another  sec¬ 
tion  of  duct  work.  Belt-drive  and  di¬ 
rect-connected  models  in  sizes  from 
12"  to  60",  plus  special  Bi-Pass  model 
which  can  be  used  to  handle  air  at 
temperatures  as  high  as  550®  F. 


News  of  the  Month 


(Continued  from  pnge  10) 

CUSTOMS  TIGHTENS  REGULATIONS 
FOR  MARKING  FOREIGN  FIHINGS 

Marking  of  imported  forged 
.steel  welding  fittings  and  flanges 
with  metal  tags  to  show  country 
of  origin  will  no  longer  be  accept¬ 
able,  the  U.  S.  Bureau  of  Cu.s- 
toms  has  ruled. 

In  announcing  the  new  position, 
Philip  Nicholson,  Commissioner  of 
Customs,  stated  that  “it  has  been 
found  that  the  marked  metal  tags 
that  are  welded  to  the  welding  fit¬ 
tings  and  welding  flanges  are  not 
remaining  on  the  articles  until 
they  reach  the  ultimate  pur¬ 
chaser.” 

After  October  17,  1961,  mark¬ 
ing  a  country  of  origin  must  be  by 
raised  lettering  or  diesinking. 


NEW  FEDERAL  QUESTIONNAIRE 
CUTS  A/E  FIRMS’  RUNG  CHORES 

A  new  Architect-Engineer  Ex¬ 
perience  Data  Questionnaire 
(Standard  Form  251,  June  1961 
edition)  has  been  announced  by 
the  Bureau  of  the  Budget.  Lssued 
by  the  General  Services  Adminis¬ 
tration,  with  the  approval  of  the 
Bureau  of  the  Budget,  the  new 
form  will  go  into  effect  on  Decem¬ 
ber  1st,  and  will  be  used  by  all 
departments  and  agencies  of  the 
United  States  Government,  except 
the  International  Cooperation  Ad¬ 
ministration.  This  one  exception 
was  made  becau.se  of  the  extensive 
information  required  by  ICA’s 
foreign  operations. 

The  new  form  is  the  result  of  an 
urgent  request  by  the  Consulting 
Engineers  Council  the  organizii- 
tion’s  Newsletter  states,  for  a 
standard  form  that  would  be  ap¬ 
plicable  to  all  government  depart¬ 
ments  and  would  eliminate  the 
time-consuming  necessity  of  filing 
a  different  form  for  each  Federal 
agency.  Form  251  is  designed  to 
provide  uniform  information  by 
all  architectural-engineering  firms 
relative  to  professional  status. 

The  form  will  be  used  in  lieu 
of  any  other  Government  form 
(Continued  on  pnge  140) 
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Th«  stop  >cr*w  in  th*  sectional  view 
below  provides  the  orifice  adjustment. 
Simply  close  the  valve,  remove  the 
hondle-Krew  and  insert  screwdriver 
in  the  open  stem  to  engage  slot  in 
stop  screw.  Turn  the  stop  screw  os  for 
down  os  it  will  go.  Then  bock  it  off 
to  the  required  orifice  opening. 

In  a  steam  system,  back  stop  screw 
one  turn  for  each  1 0  sq.  ft.  of  direct 
radiation.  In  a  hot  water  system, 
as  many  turns  as  indicated  by  flaw 
requirements  of  system,  either 
precalculated  or  checked  by  devices 
for  determining  flow. 

Note  that  valve  is  non-rising  stem 
type  and  can  only  be  opened  to 
position  permitted  by  stop  screw 
setting.  Provision  is  made  for  sealing 
the  adjustment  tamper-proof  after 
setting  orifice. 


Angle 


Straightway 


Corner — either 
right  or  left  hand 


Marsh  Presents 


A  Superior 
Adjustable  Orifice 
Valve 


Here  is  the  answer  to  easy,  highly  efficient  balancing  of  both 
steam  and  hot  water  systems. .  .a  radiator  valve  in  which  you 
can  accurately  adjust  orifice  optening  with  the  twist  of  a 
screwdriver;  without  shutting  down  the  system;  without 
breaking  the  union  connection. 

A  stop  screw  in  the  valve  stem,  as  illustrated  here,  enables 
you  to  set  the  modulating  cone  for  any  required  flow:  on 
steam,  from  10  to  100  sq.  ft.  E.D.R.;  on  hot  water,  to  any 
indicated  flow  at  any  given  pressure. 

Read  opposite  how  simply  and  effectively  the  flow  is 
adjusted.  Once  the  opening  is  set,  the  special  taper  of  the 
modulating  cone  assures  the  correct  flow  of  steam  or  water 
through  the  orifice  at  any  opening.  In  other  words,  the  flow 
curve  through  the  vadve  at  any  given  pressure  is  a  straight 
line  throughout  the  full  range  of  valve  opening.  Since  the 
adjustment  only  limits  the  amount  of  opening,  shut-off  is 
positive  at  any  adjustment  without  disrupting  orifice  setting. 

A  new  valve 

with  time~tried  Marsh  design 

This  feature  is  all  the  more  significant  because  it  is 
found  in  a  valve  that  incorporates  the  truly  pack¬ 
less,  metal-to-metal  seal  construction  so  highly  re¬ 
spected  in  the  Marsh  R-lOO  series  and  now  brought 
to  still  higher  standards. 

The  new  adjustable  R-105  series  is  available  in 
]/2f  and  1'  sizes;  angle,  straightway,  and  cor¬ 
ner  patterns.  Ask  for  special  bulletin. 


MARSH  INSTRUMENT  COMPANY 

Dept.  U,  Skokie,  Illinois 

Division  of  Colorado  Oil  and  Gas  Corporafion 

Marsh  Instrument  &  Valve  Co.  (Canada)  Ltd.,  8307  103rd  St. 
Edmonton,  Alberta,  Canada. 

Houston  Branch  Plant,  1121  Rockwell  St.,  Sect.  15,  Houston,  Texas. 
Eastern  Seaboard  Warehouse:  Marsh  Instrument  Company, 
1209  Anderson  Ave.,  Fort  Lee,  N.J. 


MODULATINO 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTOBER,  1961 


139 


COMPLETE  SINGLE  PACKAGE  UNIT 


LOWEST-COST 

HEATING 


HEATING  & 
VENTILATING 

FACTORIES  •  WAREHOUSES 
OFFICES  •  STORES 
GARAGES  •  INSTITUTIONS 

MANUFACTURING 

PROCESSES 


FLEXIBILITY  at  minimum  cost— as  completely  self 
contained  heating  system  or  in  conjunction  with 
existing  heating  and  air  conditioning  (same  ducts 
can  be  used).  Easy  installation,  floor  or  overhead, 
with  fully  wired  control  panel  ready  to  connect. 

TROUBLE-FREE  performance  with  high  efficiency 
output  of  warm  air  and  ventilation  at  correct  sus¬ 
tained  volume.  For  every  type  of  space  heating  or 
for  manufacturing  processes  under  strict  thermo¬ 
static  control,  “DIRECTAIRE”  is  the  system  with 
"built-in”  economy. 


WRITE  FOR  “DIRECTAIRE"  BOOKLET  30X 


A  DIVISION  OF  TODD  SHIPYARDS  CORPORATION 

Sales  and  Engineering;  Columbia  and  Halleck  Sts.,  Brooklyn  31,  N.  Y. 
Manufacturing:  Green's  Bayou,  Houston,  Texas 


News  the  Month 


(Continued  from  page  138) 

whenever  an  agency  desires  to 
contract  for  A/E  services  in  con¬ 
nection  with  construction,  altera¬ 
tion  or  repair  of  buildings, 
bridges,  roads,  or  other  kinds  of 
real  property.  Use  is  not  re¬ 
quired  in  the  procurement  of 
such  services  related  to  vessels, 
aircraft  or  other  similar  types  of 
personal  property. 


TUBE  TURNS  SEEKING  lUEAS 
FOR  NEW  PIPING  PRODUCTS 

In  a  letter  to  engineers,  design¬ 
ers  and  technicians.  Tube  Turns, 
Division  of  Chemetron  Corp , 
Louisville,  Ky.,  is  .soliciting  ideas 
for  unique  piping  products,  as 
well  as  for  improvements  in  its 
present  product  line.  It  has  .set 
up  a  committee  to  consider  sug¬ 
gestions  as  submitted. 

"If  you  (or  others  in  your  or¬ 
ganization)  are  working  on,  or 
have  completed,  a  new  design  hav¬ 
ing  utility  in  any  of  the  broad 
fields  of  modem  piping,”  the  letter 
states,  "you  are  invited  to  contact 
Tube  Turns  as  a  prospective  de¬ 
veloper  and/or  marketer  of  your 
ideas”. 

The  New  Product  Evaluation 
Committee,  whose  chairman  is 
T.  H.  Pike,  Jr.,  vice-president  for 
sales,  P.O.  Box  987,  Louisville  1, 
requires  that  all  communications 
be  in  writing  and  that  they  be 
sufficiently  detailed  to  permit  a 
full  understanding  of  the  proposed 
product's  construction  and  advan¬ 
tages,  and  evaluation  of  its  manu¬ 
facturing  requirements  and  mar¬ 
ket  potentials.  Ordinarily,  no  ma¬ 
terial  will  be  returned,  the  letter 
states,  nor  should  an  idea  be  sub¬ 
mitted  on  the  expectation  that  it 
is  to  be  held  in  confidence  or  main¬ 
tained  secret.  If  the  submitter 
has  not  filed  an  application  for  a 
patent  on  his  idea,  then  all  sheets 
of  drawings  and  descriptive  mate¬ 
rial  submitted  should  be  signed 
and  dated  by  the  submitter  and 
attested  by  a  notary  or  signed  and 
dated  by  two  reliable  witnesses, 
and  the  submitter  should  retain 
duplicates. 

(Continued  on  page  H2) 
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WESTERN  ENGINEERING  &  MFG.  CO. 

P.O.  Box  66455  •  Los  Angeles  66,  California 


H«r*  It  a  book  that  will  9lv«  yoa  a  comprahantlv*  picture  of 
tha  characturistics  and  utat  of  uvury  type  and  grad*  of  fuel 
ell.  The  author  uxplains  thu  muaninq  of  each  oily  property, 
and  shows  how  this  Information  is  applied  to  the  selection, 
handling  and  burning  of  fuel  ell.  Impurities  and  hew  they  affect 
combustion  are  described  fully,  and  a  special  chapter  describes 
fuel  oil  additives  and  how  they  are  used.  Another  chapter  lists 
troubles  which  may  be  encountered  In  using  fuel  oils,  and  shows 
the  correct  remedy  to  apply  In  each  case.  Technical  language  is 
avoided  wherever  possible  and  all  terms  are  fully  esplained. 

IM  Peges  $5.00  34  Tables 

THE  INDUSTRIAL  PRESS 

n  Worth  Street  New  York  13.  N.  Y. 


NEW!  The  high  quality  of 

STAINLESS  STEEL 

at  lower  cost! 

TRERICE  BX  SERIES  INDUSTRIAL 


Now  available!  The  new  high>quality,  low- 
cost  Trerice  BX  Series  Thermometer  with 
stainless  steel  front  and  bulb  chamber. 
Easy-to-read  scale  markings  . . .  large  red 
appearing  mercury  tube  .  .  .  durable  9- 
inch  cast  aluminum  case.  Guaranteed 
accurate  temperature  indication !  Available 
in  standard  range  models  from  — 40®F  to 
950°F.  No  extra  cost  for  straight,  right 
side,  left  side,  regular  angle,  regular  oblique, 
or  reverse  oblique  forms. 


H.  O.  TRERICE  CO. 

1420-A  W.  Latayette  Blvd.,  Detroit  16,  Mich. 

Please  send  bulletin  201  describing 
Trerice  BX  Industrial  Thermometers! 


_  ZONi _ STATi _ 

TEMPERATURE  AND 
PRESSURE  INSTRUMENTS 
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which  size 
stack  do 
YOU 
prefer? 


Each  does 
the  same  job — 
the  smaller  one 
is  equipped  with  a 
Lehigh  Induced 
Draft  Fan 


Lehigh  Induced  Draft  Fans  are  designed  to  help  eliminate  large,  costly,  unsightly 
stacks.  They  maintain  a  constant  over-fire  draft  regardless  of  atmospheric  con¬ 
ditions,  help  keep  boilers  operating  at  maximum  efficiently  at  all  times,  and  sig¬ 
nificantly  lower  fuel  bills  .  .  .  while  radically  reducing  the  size  of  your  stack. 


Rugged  Construction— long  life:  to  prevent  distortion  under  elevated  temperature 
conditions,  the  fan  housing,  bearing  pedestal,  motor  support  and  fan  wheel  of 
Lehigh  Draft  Induced  Fans  are  constructed  of  all-welded  integral  mild  steel. 
A  radiant  heat  cover  and  an  aluminum  heat  flinger  protect  the  inboard  bearing 
from  radiated  heat.  And  because  both  bearing  and  shaft  are  kept  to  a  low  operating 
temperature,  the  Lehigh  Induced  Draft  Fan  makes  use  of  standard,  self-aligning 
ball  bearing  pillow  blocks.  All  Lehigh  Induced  Draft  Fans  feature  a  flanged 
inlet,  flanged  outlet,  and  inspection  cover  as  standard  equipment. 


If  you  would  like  to  reduce  stack  height  .  .  .  and  gain  optimum 
boiler  efficiency  . . .  contact  your  local  Lehigh  Representative  today. 
He’ll  gladly  give  you  all  the  details.  Or  write  directly  to  us  for  our 

detailed  technical  bulletin:  2171 

u-i 


LEHIGH  FAN  &  BLOWER  DIVISION 

FULLER  COMPANY,  CATASAU9UA  5,  PA. 

SubsWiary  of  Ganoral  Amarican  Transportation  Corporation 


News  of  fhe  Month 


(Continued  from  page  HOJ 


AIR  DIFFUSION  COUNCIL  FORMED; 
INDUSTRY  STANDARDS  IS  GOAL 

Air  Diffusion  Ckxuncil,  a  new 
trade  association  in  the  air  distri¬ 
bution  field,  has  been  incorporated 
under  the  laws  of  the  State  of 
Illinois.  Members  are  manufac¬ 
turers  of  grilles,  registers,  ceiling 
diffusers,  air  flow  control  equip¬ 
ment  and  terminal  air  control  de¬ 
vices.  A  prime  objective  of  the 
group  is  to  develop  an  industry¬ 
wide  testing  and  rating  standard 
for  use  by  industry,  government, 
architects,  engineers,  heating  con¬ 
tractors  and  building  contractors. 
The  association  will  also  encour¬ 
age  basic  research  into  the  scien¬ 
tific  laws  governing  the  behavior 
of  air  streams  in  enclosed  areas. 

Substantial  progress  has  been 
made  in  outlining  testing  and  rat¬ 
ing  standards  during  the  period 
immediately  preceding  formation 
of  ADC,  the  Council  office  stated, 
and  reports  will  be  issued  as  this 
project  progresses. 

In  addition  to  establishing  this 
standard,  the  Council  also  plans 
to  launch  an  educational  program 
to  increase  knowledge  of  the  sci¬ 
ence  of  air  distribution  among  all 
individuals  involved  in  specifica¬ 
tion,  purchase,  installation  and 
utilization  of  air  distribution 
equipment. 

Charter  members  of  the  Council 
are :  Anemostat  Corp.  of  America, 
Buensod-Stacey,  Carnes  Corp., 
Conor  Engineering  Corp.,  Titus 
Manufacturing  Co.,  Tuttle  and 
Bailey — Division  of  Allied  Ther¬ 
mal  Corp.,  and  Waterloo  Regis¬ 
ter  Company. 

Officers  elected  at  the  first  meet¬ 
ing,  to  serve  during  1961-62,  are: 
R.  D.  Tutt,  Tuttle  and  Bailey, 
president;  P.  F.  Canavan,  Conor 
Engineering,  vice-president ;  D. 
Titus,  Titus  Manufacturing,  sec¬ 
retary;  and  C.  T.  Roff,  Anemostat 
Corp.  of  America,  treasurer. 

Air  Diffusion  Council  is  man¬ 
aged  by  Smith,  Bucklin  &  Asso¬ 
ciates,  professional  trade  associ¬ 
ation  management  firm.  Address 
of  the  Council  is  333  N.  Michigan 
Avenue,  Chicago  1,  Illinois. 
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News  of  fhe  Month 


MERITS  OF  PRIVATE  CONSULTANTS 
ODTLINEO  FOR  HOUSE  COMMIHEE 

Members  of  the  House  Armed 
Services  Subcommittee  on  Special 
Investigations  heard  testimony  in 
strong  support  of  the  continued 
use,  by  state  and  federal  agencies, 
of  the  services  provided  by  en¬ 
gineers  in  private  practice.  Citing 
specifically  the  many  advantages 
to  government  public  works  agen¬ 
cies  of  using  engineers  in  private 
practice,  was  Harold  P.  King, 
partner  in  the  Sherman  Oaks, 
Calif.,  consulting  firm  of  King, 
Benioff  &  Associates,  and  presi¬ 
dent  of  the  Consulting  Engineers 
Council. 

According  to  Mr.  King,  who 
testified  on  the  matter  of  “con¬ 
tracting  out”  procedures  of  the 
military  branches,  advantages  to 
the  government  and,  therefore,  to 
the  public,  through  use  of  serv¬ 
ices  provided  by  consulting  en¬ 
gineers  are; 

(1)  Affirmation  of  the  prin¬ 
ciple  of  private  enterprise,  (2) 
Greater  national  security,  (3) 
Opportunities  for  .selecting  spe¬ 
cialists,  (4)  Greater  alertness 
through  effective  prosecution  of 
the  work,  (5)  A  deterrent  to 
over-expansion  of  governmental 
staffs,  (6)  True  and  complete  rec¬ 
ords  of  engineering  costs,  and  (7) 
Economy. 

Private  Enterprise  at  Stake 

Pressures  for  increased  use  of 
Defense  Department  personnel 
and  facilities,  rather  than  “farm¬ 
ing  out”  projects  to  private  indus¬ 
try,  and  the  question  of  relative 
costs,  are  reported  to  be  reasons 
w'hich  prompted  the  Armed  Serv¬ 
ices  Subcommittee  Special  Inves¬ 
tigation.  Mr.  King  said  that  if 
the  philosophy  of  using  engineers 
in  private  practice  is  eliminated 
by  government  agencies,  it  will 
lead  to  a  complete  destruction  of 
an  important  segment  of  the  pri¬ 
vate  enterpri.se  system.  “From 
time-to-time,”  he  said,  “we  must 
all  reaffirm  our  belief  in  the  prin¬ 
ciple  of  private  enterprise.  We 
do  not  wish  to  infer  that  this  prin¬ 
ciple  applies  to  engineers  only,  but 
that  it  should  be  the  guide  for 


SPECIFY  THE 


CIRCULATING  • 
HOT  WATER 
FOR  HEATING 


CIRCULATING  • 
CHILLED  WATER 
FOR  COOLING 


CIRCULATING  • 
CONDENSER  WATER 


BOOSTER  • 
PUMP  SERVICE 


QUIET  OPERATING 
EFFICIENT  PERFORMANCE 

aU  AaU 

fiutftfr  cCe4i^H>ed 


Capacities  to  • 
750  GPM. 


The  highly  efficient  VKY  PUMP  requires  only  one  shaft  seal. 
Supply  and  discharge  piping  are  on  one  side  only.  All  operat¬ 
ing  ports  may  be  removed  without  disturbing  any  piping  con¬ 
nections.  Motor  is  a  standard  frame  NEMA  C  mount  with 
standard  shaft  extension.  Vibration  is  eliminated  by  three  rub¬ 
ber  vibration  eliminator  mounts.  Noise  transmission  is  reduced 
to  an  absolute  minimum. 


Iweil 


FOR  BULLETIN 


PUMP  COMPANY 


1516  N.  Fremont  Street,  Chicago  22,  Illinois 
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Directing  his  remarks  at  gov¬ 
ernment  waste,  Mr.  King  said — 
“Private  engineering  firms  can 
stay  in  business  only  if  they  are 
receptive  to  new  ideas  and  more 
economical  methods  of  providing 
quality  service.  However,  it 
seems  that,  in  general,  the  com¬ 
petitive  challenge  to  adopt  new 
concepts  does  not  exist  in  many 
government  engineering  staffs.” 

“Consulting  engineers  in  pri¬ 
vate  practice”  said  the  CEC  presi¬ 
dent,  “are  acustomed  to  executing 
work  under  pressure  and  thereby 
comply  with  time  schedules  as 
specified  in  contracts.  Therefore, 
the  retention  of  consulting  engi¬ 
neers  reduces  the  posibility  of  un¬ 
warranted  delay  to  the  minimum.” 


SPARK  IGNmON  SYSTEM 
FOR  COMFORT  HEATING  UNITS? 

A  recent  decision  of  American 
Gas  Association  Laboratories  Ap¬ 
proval  Requirements  subcommit¬ 
tee  may  result  in  the  application 
of  the  automatic  spark  ignition 
system,  previously  restricted  to 
automatic  clothes  dryers,  to  many 
types  of  gas  heating  equipment, 
including  unit  heaters,  duct  and 
central  furnaces,  and  infrared  ra¬ 
diant  heaters. 

According  to  Controls  Company 
of  America’s  Heating  and  Air 
Conditioning  Div.,  Milwaukee,  de¬ 
veloper  of  the  system,  the  direct 
ignition  system  eliminates  the  gas 
pilot,  traditionally  the  only  meth¬ 
od  of  igniting  the  main  burner  of 
gas  equipment.  Ceiling-mounted 
gas  heaters  in  stores,  plants,  or 
warehouses,  the  company  states, 
often  require  special  servicing  be¬ 
cause  conventional  pilots  in  these 
units  occasionally  are  blown  out 
or  become  clogged  by  foreign  ma¬ 
terial.  Also,  in  homes  without 
basements,  the  gas  furnace  is 
often  located  in  a  relatively  inac¬ 
cessible  space,  making  it  difficult 
to  service  in  the  event  of  pilot 
outage. 

Controls  Company  of  America’s 
“Spark-Lite”  unit  provides  an  in¬ 
tense  electric  spark  at  an  electrode 
mounted  adjacent  to  the  main 
burner.  It  is  said  to  incorporate 
necessary  shut-off  safety  features. 


(Continued  from  page  IAS) 

our  government  in  the  procure¬ 
ment  of  all  services  and  goods.” 

With  reference  to  greater  na¬ 
tional  security,  the  CEC  president 
pointed  out  that  the  use  of  pri¬ 
vate  practicing  engineers  by  gov¬ 
ernment  can  provide  a  very  im¬ 
portant  reservoir  of  highly  quali¬ 
fied  specialists  whose  services  are 
available  in  times  of  emergency. 


As  to  obtaining  sp>ecialists,  Mr. 
King  said  —  “Consulting  engi¬ 
neers  in  private  practice  can  be 
selected  whose  qualifications  are 
particularly  suited  to  that  re¬ 
quired  for  a  specific  project.  The 
present  method  in  use  by  the 
Armed  Forces  for  obtaining  pro¬ 
fessional  services  by  interview 
and  negotiation  provides  an  op¬ 
portunity  for  the  selection  of  a 
properly  qualified  firm.” 


SEAL... THAT  REALLY  COUNTS 


AMCA  IS  BEHIND  THIS  SEAL— Only  manufacturers  who  meet  the 
rigid  requirements  for  testing  and  rating  air  moving  devices  under  the 
certified  ratings  program  are  licensed  by  AMCA  to  use  the  Certified 
Ratings  Seal. 

PROPERLY- RATED  PERFORMANCE  IS  BEHIND  THIS  SEAL  — 
Only  performance  rating  data  developed  in  accordance  with  AMCA 
standard  test  codes,  and  based  on  tests  conducted  only  in  AMCA- 
approved  laboratories  Ls  accepted  for  review  and  license  consideration 
under  the  certified  ratings  program. 

A  CONTINUING  RE-TEST  PROGRAM  IS  BEHIND  THIS  SEAL  — 
All  products  licensed  to  use  the  certified  ratings  seal  are  subject  to 
periodic  re-evaluation  under  AMCA’s  continuing  re-test  program,  and 
license  to  use  the  Seal  may  be  withdrawn  by  AMCA  for  non-con¬ 
formance  with  requirements. 

Copies  <//  Hulletin  261  A,  “Who’s  Who  in  Certified  Performance 
Ratings”  are  available  from:  Air  Moving  and  Conditioning  Asso- 
ciation,  Inc.,  2159  Guardian  Building,  Detroit  26,  Michigan. 
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THE  ORIGINAL  SQUARE  AND 
RECTANGULAR  AIR  DIFFUSERS 


GENUINE  PRODUCTS 


STURDILY  CONSTRUCTED 

•  AU  louvers  are  firmly  welded  to  diffusing  vanes  in 
parallel  lines. 

•  The  louvers  cannot  be  tampered  with  or  altered. 

•  Solid  construction  eliminates  strumming  or 
vibration. 

•  A  metal  plate  is  welded  at  the  corner  joints  to 
add  greater  rigidity  to  the  unit. 

MORE  THAN  1,000,000  IN  USE  TO-DAY 


for 

copif 


It's  yours  for  tho 
asking  .  .  .  you'll  find 
it  a  booklet  of  valuo 
to  your  work. 


Only  AGITAIR  square  and  rectangular  diffusers  employ 
the  Jet  induction  feature  due  to  scientically  designed 
diffusing  vanes. 

These  AGITAIR  diffusers  with  built-in  diffusing  vanes, 
are  designed  and  positioned  to  serve  as  air  pumps,  com¬ 
pressing  the  air  into  a  multiplicity  of  jets.  These  jets 
issuing  from  spaces  between  adjacent  louvers,  produce 
a  high  degree  of  turbulence  which  rapidly  mixes  the 
primary  and  room  air  and  assures  control  of  the  entire 
cubicle  contents  of  the  spaces  served. 

AGITAIR  jet  induction  type  diffusers  are  custom- 
made  with  louver  arrangements  for  1-2-3  or  4  way  pro¬ 
portional  blows. 

Ask  for  technical  catalog  R-108 

AIR  DEVICES  INC. 

185  MADISON  AVENUE,  NEW  YORK  16,  N.Y. 

BETTER  PRODUCTS  FOR 

AIR  DISTRIBUTION  •  AIR  CLEANING  .  AIR  EXHAUST 


I  LOW  COST  PLANT  HEATING! 


SAVE 

SAVE 

SAVE 


THAT  CAN  BE  USED  IN  ALL 
ICOMMERCIAL  OR  INDUSTRY  INSTALLATIONS 


Fully  illustrated,  with  a  most  attractive  cover,  the  booklet  Illustrated  above 
has  all  the  details  you  need  to  know  on  Graenhack  Propeller  Air  Movers  .  .  . 
construction  features,  dimensional  data,  electrical  characteristics,  partormanca 
chart  —  on  both  Greanheck  Belted  Propeller  SB-Line  Air  Movers  .  .  .  Green¬ 
back  Direct  Drive  SD-Line  Air  Movers  .  .  .  and  Greenback  Economy  Line  Air 
Movers  —  with  accessories  Illustrated.  It's  definitely  the  information  you'll 
want  to  have  handy  for  quick  reference. 

Greenback  Propeller  Air  Movers  are  designed  for  a  wide  range  of  applications. 

*  Factories  *  foundries  •  paper  mills 

*  Power  plants  •  garages  •  form  buildings 
.  Schools  .  gymnasium  *  motels 

.  Laundries  •  dry  cleaning  plants 


FAN  ^  VENTILATOR  CORP. 
cinLLiNnLur\  schofield*  Wisconsin 


ON  FIRST  COST 
ON  INSTALLATION  COST 
ON  OPERATING  COST 


Thermobloc  Direct  -  Fired 
Worm  Air  Heaters  furnish  the 
ideal  solution  to  the  prob¬ 
lem  of  high  heating  costs. 
Thermobloc  heaters  ore 
mode  in  a  complete  range 
of  sizes  for  all  commercial 
and  industrial  uses.  They 
are  completely  automatic  — 
give  years  of  trouble-free- 
service.  There  is  no  wasted 
heat  —  Thermobloc  puts  heat 
where  it's  needed,  when  it's 
needed. 

Write  for  Information  today 

WANSON  CORPORATION 

Lewistown,  Pennsylvania 


(  )  Please  send  new  Bulletin  on  In-  I 

dustrial  Heating 

(  )  Have  representative  call  to  explain  J 

possible  economies  of  Thermobloc,  f 


Name . 

Company  • • • 

Street  . 

City  &  State 
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Suntmet  Cooling...  Winfet  Curling  ^nd Ck^na^ 
SH  wUh  dNE  te/rfgeh^fton  system 

i 


Main  entrance  to  Prud- 
homme’s  Garden  Centre 
Motor  Hotel  in  Vineland, 
Ontario.  This  exciting 
summer  and  winter 
playground  spot  uses 
Vilter  refrigeration  to  good 
advantage. 


Two  6-cyl.  Vilter  VMC  belt-driven  compressors  provide  refrigeration  ^ 
at  Prudhomme's  for  summer  air  conditioning  and  winter  curling.  W 

The  Garden  Centre  Theatre  becomes  a  regulation  six-sheet  curling 
rink  during  the  winter  months.  The  Vilter  system  is  designed  to 
produce  ideal  curling  ice  at  the  lowest  possible  power  cost. 


Year  'round  use  of  your  refrigeration  capacity  is  sound  business  ana 
enables  maximum  profit  to  be  realized  from  your  investment. 

An  excellent  example  of  the  year-’round  utilization  of  refrigeration 
is  Prudhomme’s  Garden  Centre  Motor  Hotel  in  Vineland,  Ontario, 
along  the  Queen  Elizabeth  Way.  At  this  famous  motel,  recreation 
center  and  convention  headquarters,  Vilter  refrigeration  plays  an  im¬ 
portant  role  in  keeping  guests  happy. 

During  the  summer  months,  refrigeration  is  required  to  air  condition 
the  180-room  motel,  one  of  Canada’s  largest,  and  an  1100-seat  sununer 
stock  theatre  which  draws  large  crowds  to  see  outstanding  stock  pro¬ 
ductions  of  Broadway  plays.  In  winter  months,  the  same  equipment 
builds  ice  surfaces  for  a  90'  x  180'  outdoor  ice  skating  rink  and  a  regu¬ 
lation  six-sheet  curling  rink.  The  summer  stock  theatre  building  is 
used  to  house  the  curling  rink  with  either  a  seating  structme  installed 
or  plastic  piping  laid  for  the  ciuling  rink,  depending  upon  the  season. 

Vilter  equipment  installed  at  Prudhomme’s  includes  two  6-cylinder 
VMC  compressors  and  a  24"  x  20'  shell  and  tube  condenser. 

Vilter  has  had  many  years  of  experience  in  recommending  and 
building  refrigeration  systems  for  air  conditioning  and  ice  rinks.  This 
know-how,  plus  the  use  of  dependable  economical-to-operate  Vilter 
equipment,  can  also  mean  a  satisfying  installation  for  you.  Why  not 
see  your  nearest  Vilter  representative  today? 


Sold  and  Installed  by  VILTER  DISTRIBUTOR 

J.  L.  Wilson  and  Sons,  Limited,  Toronto,  Ontario,  Canada 


vntM- 

Moniifactwriiif  Corporotioa 
Milwouka*  7,  Wtsron^i- 

Air  Unib  •  Ammonia  and  Fraon 
Comprassora  •  Boostar  Comprasaors 
Baudalot  Coolara  •  Watar  and 
Brina  Coolara  •  Blast  Fraazara 
Evaporativa  and  Shall  and  Tuba 
Condanaara  •  Pipa  Coib 
Vahraa  and  Fittings  •  Pakica  and 
Polarfbka  lea  machinaa. 


Writ#  for  kolpful 

bidlatins  to 

Vntor  Momifaeturinq 

Corporation 

■opt.  <r-A14 

2217  Sooth  First  Stroot 
.idilwaokoo  7,  Wisconsin 


BRIEFLY  STATED 
NEWS  ITEMS 


A  refrigeration  and  low  tempera¬ 
ture  consulting  and  manufacturing 
service,  Cryo-Engineering  Co.,  was 
established  in  West  Chester,  Pa.,  by 
Donald  J.  Barday,  former  Du  Pont 
Co.  Freon  Products  Division  re¬ 
frigeration  engineer.  Mr.  Barday’s 
organization  will  offer  a  complete 
design  service  for  manufacturers, 
contractors  and  industrial  users  of 
refrigeration,  solvent  pHirification, 
recovery  systems  and  vacuum  ap¬ 
paratus.  Cryo-Engineering  will 
manufacture  low  temperature  test 
equipment,  supervise  the  procure¬ 
ment  and  installation  of  equipment, 
and  serve  as  consulting  engineers 
on  proposed  and  existing  installa¬ 
tions  of  clients’  equipment. 

ASSOCIATION  ITEMS 

Cleaver-Brooks  Co.,  Milwaukee, 
has  become  a  member  of  the  na¬ 
tional  Better  Heating- Cooling 
Council.  Cleaver  Brooks,  will  be 
a  member  of  BHC’s  Commercial  & 
Industrial  Division.  .  . 

Bituminous  Coal  Research,  Inc., 
is  consolidating  its  Columbus,  Ohio, 
and  Pittsburgh  research  activities 
in  the  coal  industry’s  new  research 
center  at  Monroeville,  Pa.  The  re¬ 
search  program  will  emphasize  de¬ 
velopment  of  improved  coal  utiliza¬ 
tion  methods  and  equipment.  The 
new  laboratory  can  accommodate  a 
staff  of  80  to  100,  depending  on  the 
nature  of  research  being  conducted. 

Two  manufacturing  firms  have 
been  elected  to  membership  in  Gas 
Appliance  Manufacturers  Asso¬ 
ciation.  Cleaver- Brooks  Co.,  Mil¬ 
waukee  and  Van  Wert  Stoker  Mfg. 
Co.,  Inc.,  Peckville,  Pa.  are  the  new 
GAMA  members,  bringing  the 
trade  group’s  enrollment  to  581 
manufacturing  firms.  The  manu¬ 
facturing  groups  work  through 
their  association  to  promote  quality 
standards,  inform  the  public  of  new 
product  developments  and  support 
those  activities  that  are  in  the  best 
interests  of  the  industry  and  its 
customers. 
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Briefly  Stated 

The  Conneaut,  Ohio,  manufac¬ 
turing  division  of  Strong,  Carlisle 
&  Hammond  Co.  changed  its  name 
to  Strong.  Reason  for  the  name 
change  is  to  designate  certain  pro¬ 
prietary  product  lines  manufac¬ 
tured  and  sold  nationally  by  Strong. 
These  products  include  steam 
traps,  control  valves,  strainers,  sep¬ 
arators,  and  blow-down  systems. 

Vapor  Heating  Corporation’s 
new  name  is  Vapor  Corporation. 
The  new  title  is  said  to  better  re¬ 
flect  the  diversified  operations  of 
the  company. 


BURGEONING  BUSINESS 

R.  S.  Sandifer,  a  registered  pro¬ 
fessional  engineer  in  Texas  and 
Louisiana,  with  more  than  20  years 
engineering,  design  and  handling 
applied  equipment  experience  in  his 
field  has  formed  a  new  Houston, 
Texas,  firm  especially  equipped  to 
handle  industrial  refrigeration  and 
air  conditioning  sales  and  service. 
The  Sandifer  Co.,  2518  North 
Boulevard,  will  also  handle  heating 
equipment  and  serve  commercial 
establishments  and  institutions.  .  . 

Servisoft,  Inc.,  a  wholly  owned 
subsidiary  of  the  George  Getz 
Corp.,  Chicago,  Ill.,  has  merged 
with  Ster-O-matic,  Inc.,  Mundelein, 
III.  The  surviving  company,  a 
Delaware  corporation,  will  be 
Water  Treatment  Corporation. 
Its  trade  mark  will  be  Waterco. 
Ster-O-matic  is  engaged  primarily 
in  research  and  development  and 
the  marketing  of  new  products  and 
.systems  in  the  water  treatment 
field.  Servisoft,  the  oldest  soft 
water  servicing  company  in  the 
country,  will  be  the  marketing  arm 
of  the  new  Corporation  and  Water¬ 
co  will  be  the  product  development 
division.  .  . 

SiNKO  Kogyo  Co.,  Ltd.,  Osaka, 
Japan,  has  been  appointed  a  licensee 
of  Buensod-Stacy  Corp.,  New 
York,  subsidiary  of  Aeronca  Mfg. 
Corp.  Sinko  will  manufacture  and 
distribute  Buensod-Stacey  dual 
duct  high  velocity  air  mixing  units 


NEW! 

<sm3>TYPE  esH 


HIGH  EFFICIENCY,  LOW 
HORSEPOWER  CLOSE-COUPLED 
END  SUCTION  PUMPS 


Especially  designed  to  provide  high  efficiency  and  practical  economy,  the 
new  Aurora  Type  GBH  pumps  are  suitable  for  a  wide  range  of  services  han¬ 
dling  hot  or  cold  liquids.  Outstanding  features  include:  Completely  inter¬ 
changeable  mechanical  seal  or  packing  inserts,  permitting  fast  economical 
conversion  for  changed  conditions  ■  Carefully  balanced  cast  impellers  that 
are  keyed  and  locked  in  position  ■  Shaft  sleeve  construction  with  “O”  ring 
seal,  providing  positive  sealing,  prevention  of  corrosion,  and  extension  of 
seal  or  packing  life  ■  Extra-length  casing  rings  to  provide  positive  seal,  mini¬ 
mize  leakage  losses,  and  lower  maintenance  costs  ■  Balancing  rings,  on 
pumps  with  2”  and  larger  discharge,  to  reduce  thrust  load  on  bearings  and 
extend  pump  life  ■  Standard  NEMA  pump  motors. 

Optional  features  further  increase  the  economy  and  versatility  of  the  Type 
GBH  Pump  . . .  Impeller  rings  make  it  easy  and  inexpensive  to  extend  im¬ 
peller  life  and  water  jacketed  inserts  provide  for  handling  hot  liquids  to 
250°F.  Find  out  now  how  these  pumps  can  serve  your  needs  efficiently 
and  economically. 

Ask  Now  For  Free  Bulletin  UlOS 


a  AURORA  RUMR  division 

THE  NEW  YORK  AIR  BRAKE  COMPANY/'^ 
A  Q  n  I  n  II  r  K  aurora  i  i  i  i  n  o  i 


690  LOUCKS  •  AURORA,  ILLINOIS 

LOCAL  DISTRIBUTOR  IS  LISTED  IN  THE  YELLOW  PAGES  OF  YOUR  PHONE  BOOK 
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and  allied  equipment  in  Japan. 
Sinko  Kogyo  is  one  of  the  leading 
manufacturers  in  Japan  of  heating, 
air  conditioning  and  ventilating 
equipment.  .  . 

Koppers  Co.,  Inc.,  Pittsburgh, 
Pa.,  dedicated  its  newest  and  larg¬ 
est  research  facility  at  Monroeville, 
Pa.,  on  August  28,  representing  an 
investment  of  approximately  eight 
and  one-half  million  dollars.  One 
of  the  most  significant  features  of 
the  research  center  is  its  easy  ex¬ 
pansibility.  At  present,  only  one- 
third  of  the  buildings  planned  for 
the  176-acre  site  is  completed.  De¬ 
signed  to  handle  the  research  needs 
of  the  company  for  the  next  40 
years,  the  Center  will  eventually 
house  over  fifteen-hundred  scien¬ 
tists,  about  four  times  its  initial 
population.  .  . 

Penn  Controls,  Inc.,  Goshen 
Ind.,  manufacturer  of  refrigeration 
and  air  conditioning  products  as 
well  as  heating  controls,  acquired 


the  business,  good  will  and  prin¬ 
cipal  operating  assets  of  Baso,  Inc., 
Milwaukee,  manufacturer  of  con¬ 
trols  and  other  devices  for  gas 
burning  equipment.  .  . 

Cleaver-Brooks  Co,,  Milwaukee, 
formalized  its  Heater  Division  and 
named  0.  E.  Jacobsen  general  man¬ 
ager  and  Walter  Schuman  sales 
manager.  The  division  was  form¬ 
erly  known  as  the  Road  Machinery 
Division.  It  manufactures  hot  oil 
heaters,  Dowtherm  boilers,  waste 
heat  boilers,  sulphur  boilers  and 
asphalt  heaters  for  wide  application 
in  the  petroleum,  chemical,  con¬ 
struction  and  food  industries.  The 
products  are  utilized  in  high  tem¬ 
perature  processes  dependent  on 
steam.  .  . 

Watsco,  Inc.,  Hialeah,  Fla.,  has 
merged  with  Wagner  Tool  &  Sup¬ 
ply  CORP.  and  Devices  Research 
CORP.,  both  of  Hialeah.  Wagner 
Tool  &  Supply  and  Devices  Re- 


Dlstributon  In  all  principal  cltiet 


THE  FLEXAUST  CO. 


DEPT.  HV-10  100  PARK  AVE. 

NEW  YORK  17.  N.  Y. 


FLCXRUST 


Dust  Collection 
for  Fume  Control 

Materials  Handling 


MAKES  GOOD  INSTALLATIONS  BETTER 


Thousands  of  successful  in¬ 
stallations  prove  that  use  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installa¬ 
tion  costs  —  but  there  are 
other  important  advantages. 


ExeeptioRQl  abrasioR 
retictoRce 

CorrosioR  resistoRce 
Noise  obsorptioR 
DHrobility  HRder  heavy  flexieg 
ProvisioR  for  expoRsioR  ORd 
coRtraetioR 

Easy  reloeatioR  of  hoods 
ORd  RiaehiRes 


Made  of  high  quality  neoprene 
coated  fabrics  IVa  to  36"  i.d. 


Write  today  for  fail  details 


search  will  remain  as  divisions  of 
Watsco,  but  all  business  will  be 
conducted  in  the  name  of  Watsco, 
Inc.  .  . 

Temprite  Products  of  Birming¬ 
ham,  Mich.,  has  acquired  ownership 
of  Cordley  and  Hayes,  a  New  York 
corporation,  through  the  purchase 
of  all  the  outstanding  stock.  Cord- 
ley  and  Hayes  will  continue  to  oper¬ 
ate  as  a  separate  corporation  with 
C.  M.  Cordley  as  president.  .  . 

Airtemp  Division,  Chrysler  Cor¬ 
poration,  opened  a  branch  office  in 
Dallas,  Tex.  It  will  be  responsible 
for  sales  and  service  of  the  com¬ 
pany’s  complete  line  of  air  condi¬ 
tioning  and  heating  products.  De¬ 
cision  to  establish  the  branch  was 
made  after  the  withdrawal  of  R.  R. 
Matthews,  president  of  Royalair 
Distributors,  from  the  wholesale 
air  conditioning  business.  Matthews 
Engineering  Co.,  mechanical  con¬ 
tractors,  and  Matthews  Services, 
Inc.,  will  remain  in  the  retailing  and 
contracting  field.  Also,  Sabine  Sup¬ 
ply  Co.  and  Chrysler  are  terminat¬ 
ing  their  wholesale  franchise  for 
room  air  conditioners.  The  Airtemp 
branch  will  handle  the  whole  line. 
William  C.  Ewert,  Jr.,  will  head  up 
the  Dallas  branch  office.  .  . 

Robbins  &  Meyers,  Inc.,  an¬ 
nounced  formation  of  a  new  divi¬ 
sion  to  be  known  as  the  Airtrol 
Division,  to  be  headquartered  in 
Springfield,  Ohio.  It  will  specialize 
in  design,  production,  and  market¬ 
ing  of  unit  type  collectors  for  con¬ 
trol  of  dusts  and  mists  encountered 
in  industrial  and  commercial  opera¬ 
tions.  The  line  will  include  fabric 
filter  and  kinetic  cyclone  tyjje  units. 
Mist  collecting  units  are  designed  to 
alleviate  the  problem  of  objection¬ 
able  condensation,  such  as  that  en¬ 
countered  in  machine  shops.  Prod¬ 
uct  distribution  will  be  done  by  ap¬ 
proximately  forty  representatives, 
many  of  whom  have  already  been 
appointed.  Production  should  start 
this  Fall.  E.  J.  Stone,  sales  manager 
of  the  company’s  Propellair  Divi¬ 
sion,  is  assigned  managership 
duties. 

(Continued  on  page  150) 
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OhI(^  spun  end  check 

VALVE  t  STRAINER  COMBINATION 


MA6NI-CHEK  by 


A  positive  closing  — non-electric  magnetic 
check  valve.  The  spun  end  copper  Magni-Chek 
valve  is  specifically  designed  for  split  systems 
and  heat  pumps.  A  lifetime  magnet  controls  a 
floating  disc  which  is  drawn  to  a  positive 
closed  position  upon  equalization  of  pressures. 
Magni-Chek  can  be  soft  or  hard  soldered  into 
hermetically  sealed  systems,  in  any  position. 
Features  full  port  opening— no  pressure  drop. 


us  PAT  NO. 
2  646  071 


Available  with  or  without  built  in  monel 
strainer,  in  the  following  sizes:  1/4", 
5/16",  3/8",  1/2",  5/8",  and  3/4". 
Special  inlet  and  outlet  connections 
can  be  made  to  your  specification. 

S**  Vttyp  wholy«al«r  ar 


THE  WESTERN  SCHOOLBOY 

The  Ultimate  in  Classroom  Heating  &  Ventilating 


The  ga^-fired  SCHOOLBOY  UNIT  VENTILATOR  combines  economy  and  comfort  with  quietest 
operation.  1200  or  more  CFM;  completely  AGA  approved. 

For  all  the  facts  write:  TUCK-AIRE  FURNACE  COMPANY  2045  Evans  Avenue  •  San  Francisco  24,  Colif. 


INC 


HARRIS 


Stainless  Steel 

FLOATS 


ARTHUR  HARRIS  &  CO 

Established  1874 
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FOR  REPLACEMENT  OF  EXISTING  UNDER¬ 
GROUND  LINES  AND  FOR  NEW  CONSTRUCTION 


INSULATING 
CONCRETE  CONDUIT 
is  the 

ANSWER! 

at  Eastern  Washington  College 

MECHANICAL  CONTRACTOR: 
James  Smyth  Plumbing  & 
Heating,  Spokane,  Washington 

CONSULTING  ENGINEER: 

H.  Jack  Reeves,  Spokane, 
Washington 

CTC  CERTIFIED  CONTRACTOR: 
Vermicuiite  Contractors,  Inc., 
Seattle,  Washington 

Recent  underground  work  on  the 
campus  of  Eastern  Washington 
College,  Cheney,  Washington,  called 
for  the  installation  of  2100  feet  of 
new  high-temperature  steam  distri¬ 
bution  lines,  expanding  the  capacity 
of  the  system  served  by  existing  lines 
and  extending  lines  to  areas  of  new 
construction.  “Z”crete  insulating 
Concrete  Conduit  was  selected  for 
performance  and  permanence,  and 
the  assurance  of  recognized  com¬ 
petence  and  integrity  contributed  by 
the  CTC  contractor,  Vermicuiite 
Contractors,  Inc.,  who  assumed  re¬ 
sponsibility  for  installation. 

The  advantage  of  field  fabrica¬ 
tion  afforded  the  flexibility  to  work 
around  unanticipated  underground 
obstructions  and  permitted  minor 
changes  in  alignment  with  a  mini¬ 
mum  of  delay  and  expense.  Drain- 
able,  driable  “Z”crete  Insulating 
Concrete  Conduit  with  its  tough, 
temperature  stable  watertight  mem¬ 
brane  enclosure  is  increasingly  the 
choice  of  consultants  and  contrac¬ 
tors  for  soil  conditions  similar  to 
those  at  Cheney  where  standing 
water  in  spring  and  fall,  and  irriga¬ 
tion  of  grounds  during  the  summer, 
subject  the  underground  system  to 
the  hazards  of  water  penetration. 

There’s  a  Certified  CTC  Con¬ 
tractor  near  you  familiar  with  your 
soil  and  ground  water  conditions 
and  expert  in  both  counsel  and  in¬ 
stallation  of  the  “Z”crete  brand 
system  matched  exactly  to  your  re¬ 
quirements.  Let  us  put  you  in  touch 
with  him  now.  There’s  no  obliga¬ 
tion,  of  course. 

Send  for  BULLE¬ 
TIN  NO.  S6  in¬ 
cluding  the  name  of 
your  nearest  con¬ 
tractor 


Concrete  “sidewalk”  set  to  line  and  grade 
affords  accurate  alignment  for  8"  steam  pipe. 


Glass  fiber  block-out  at  loop  entrance  pro¬ 
vides  positive  void  space  for  lateral  move¬ 
ment  of  piping. 


Pipe  loop  leg  will  move  without  restraint 
within  inverted  metal  pan  block-out. 


Completed  expansion  loop  enclosed  with 
watertight  membrane  ready  for  backfill. 


CONCRETE  THERMAL  CASINGS,  INC. 


2107  North  34th  StrMt,  Seattle  3,  Wash. 

3020  Grant  Street,  Evanston,  III.  /  One  East  42nd  Street,  New  York  17,  N.Y. 


Briefly  Stated 


(Continued  from  page  1U8) 

NEW  REPRESENTATIVES 

Conner  Engineering  Corp., 
Danbury  Conn.,  manufacturers  of 
air  distribution  and  air  purifica¬ 
tion  equipment,  appointed  three 
new  sales  representatives:  L.  E. 
Schulein  Co.,  Chicai?o  to  represent 
the  company  in  Northern  Illinois 
and  Northwestern  Indiana;  Reube 
0.  Emery  and  Associates,  Nash¬ 
ville,  Tenn,,  for  Western  Tennes¬ 
see;  and  Wahl  Engineering  Sales 
Co.,  Phoenix,  for  the  whole  of  the 
state  of  Arizona.  .  . 

The  Dale  Weathermatic  Corp., 
Na.shville,  Tenn.,  was  named  dis¬ 
tributor  for  Bryant  Mi-xi.  Co.  Its 
territory  comprises  the  whole  state 
east  of  the  Tennessee  River  with 
the  exception  of  the  counties  sur¬ 
rounding  Chattanooga.  In  two  other 
territorial  changes,  Bryant  ap¬ 
pointed  a  salesman  to  serve  Lake 
and  Porter  Counties  near  Ham¬ 
mond,  Ind.  The  balance  of  that  ter¬ 
ritory  will  be  handled  by  the  Fort 
Wayne  and  Indianapolis  distribu¬ 
tors,  the  company  said.  .  . 

Edwards  Engineering  Corp., 
Pompton  Plains,  N.  J.,  manufac¬ 
turers  of  packaged  heating  and 
cooling  equipment,  has  appointed 
C.  C.  Patterson  and  R.  L.  Lesko  as 
salesmen  for  its  Grand  Rapids  and 
Detroit  territories  respectively.  .  . 

General  Blower  Co.,  Morton 
Grove,  Ill.,  manufacturer  of  indus¬ 
trial  air  and  material  handling 
equipment,  appointed  Fan  Spe¬ 
cialists  OF  New  Hampshire,  Bed¬ 
ford,  N.  H.,  as  its  representative 
for  Maine,  New  Hampshire  and 
Vermont.  .  . 

Pacific  Pneumatics,  La  Mirda, 
Calif.,  manufacturer  of  components 
for  pneumatic  systems,  was  ap¬ 
pointed  Southern  California  sales 
representative  for  I/ehigh  Fan  & 
Blower  Div.  of  Fuller  Co.  Sales 
territory  includes  all  of  Southern 
California  up  through  the  counties 
of  San  Luis  Obispo,  Fresno,  Madera 
and  Inyo.  .  . 
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PERSONNEL  CHANGES 

Thomas  E.  Kelly  was  promoted  to 
manager  of  The  Trane  Co.,  New 
York  City  sales  office.  Mr.  Kelly 
joined  Trane  in  1950  and  was  as¬ 
signed  as  sales  engineer  to  the 
New  York  City  office.  .  . 


Members  of  the  Southern  Cali¬ 
fornia  refrigeration  and  air  condi¬ 
tioning  industry  paid  special  trib¬ 
ute  recently  to  L.  P.  “Jake”  Jacob¬ 
sen  of  York  Corp.  on  the  occasion 
of  his  leaving  to  assume  a  higher 
post  with  his  company  in  Cleveland, 
Ohio.  Mr.  Jacobsen  is  widely 
known  and  highly  respected  for  his 
efforts  on  behalf  of  the  refrigera¬ 
tion  and  air  conditioning  industry 
both  on  the  local  and  national  level. 


Fred  Manget  was  promoted  to 
manager  of  the  Eastern  Sales  Re¬ 
gion  of  The  Trane  Co.,  La  Crosse, 
Wis.  Mr.  Manget  joined  Trane  in 
1948.  .  . 


Donald  Braden  was  promoted  to 
field  sales  manager,  Hydronic  Ac¬ 
cessories  Dept.,  Bell  &  Gossett 
Co.,  Morton  Grove,  Ill.  Mr.  Braden, 
who  joined  the  company  a  year  ago 
as  assistant  manager  of  the  market 
development  division,  will  be  re¬ 
sponsible  for  sales  to  wholesalers, 
national  account  distributors  and 
original  equipment  manufacturers. 


Research  Products  Corp.,  Madi¬ 
son,  Wis.,  manufacturers  of  air 
filters  and  humidifiers,  has  added 
Dean  E.  Pieringer  to  its  sales  staff 
in  the  capacity  of  District  Sales¬ 
man.  Mr.  Pieringer  has  been  asso¬ 
ciated  with  the  company  for  the 
post  several  months  in  the  home 
office  in  Madison.  He  will  serve  the 
Chicago  area  and  will  headquarter 
in  Park  Forest,  Ill.  .  . 


(UMilaUc  ^ 


^  FAN-COIL  UNITS 


3-WAY  MODEL 


Reliable 

Quiet 

MOTOR 

OPERATED 

VALVES 


motorirol 


SERIES  436A 


2-WAY  MODEL 


•  quiet  operation 

•  low  cost 

•  compact 

•  easiest  instailation 

•  works  in  any  position 

•  cannot  plug  or  foul 

•  high  flow  capacities 

•  simple  design 

•  100%  shutoff 

•  “fail-safe”  operation 


*WRITl  FOR  BULLETIN  210 


Minneapolis-Honey  WELL  Com¬ 
mercial  Division  has  appointed 
two  new  product  sales  managers: 
William  Wray  for  the  Data  Center 


ERIE  MANUFACTURING  CO. 

TRADE  NAMES:  MOTORTROL  »  ELECTROL  «  TIME-O-FLOW  »  TIME-O-GAS  »  PROGRAMMATIC  «  ELECTROMATIC 

Milwaukee,  Wisconsin  and  (Canada)  Ltd.,  Stouffville,  Ontario 
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1 


NEW 


INSTRUMENT 

MANUAL 

Contains: 

Illustrations  and  complete  details 
of  Dwyer 

Magnehelic®  gages 
manometers 
air  meters 
air  filter  gages 
pitot  tub^ 

pressure  actuated  switches 
flowmeters 

combustion  testing  instruments 
Diagrams 
Conversion  curves 
Combustion  efficiency  charts 
and  other  valuable  technical  data. 

Send  coupon 
for  your  FREE  copy 

[  F.  W.  DWYER  MFG.  CO.  ] 

I  P.  O.  Box  373-N  I 

I  MICMIGAN  CITY,  IND.  j 

I  Plooi*  tond  m«  your  now  Dwyor  catalog,  i 


Atkfeatt 

CWy 
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and  building  automation,  and 
Robert  Buzby  for  clocks  and  fire 
alarms.  .  . 

American  -  Standard  Controls 
Div.,  Detroit,  manufacturers  of 
valves,  controls,  and  indicating  in¬ 
struments  for  gases,  fluids,  and 
electrical  energy,  promoted  two  vet¬ 
eran  sales  executives  to  broader  re¬ 
sponsibilities  in  the  marketing  de¬ 
partment  Sylvan  E.  Leinwand, 
sales  manager  for  TyniSwitch  snap- 
action  precision  switch  products 
since  January,  1960,  was  named 
product  planning  manager  —  elec¬ 
tromechanical  devices.  Joseph  F. 
Page,  associated  with  the  division 
in  various  sales  capacities  for  the 
past  25  years,  succeeds  Mr.  Lein¬ 
wand  as  sales  manager  for  Tyni¬ 
Switch  products. 

Sporlan  Valve  Co.,  St.  Louis, 
has  promoted  Frank  L.  Vaugn 
and  Alan  Owens  to  district  man¬ 
agers  in  its  field  sales  organiza¬ 
tion.  Mr.  Vaugn  will  head  the  new 
district  office  in  Birmingham.  The 
district  covers  parts  of  Tennessee, 
Louisiana,  and  all  of  Mississippi, 
Alabama,  and  Florida,  including 
the  Tampa  territory  office  headed 
by  John  Adams.  Mr.  Owens  will 
headquarter  in  Washington,  D.C. 
His  newly  created  district  includes 
part  of  West  Virginia,  Tennessee, 
and  all  of  Virginia,  North  Caro¬ 
lina,  Maryland,  South  Carolina 
and  Georgia,  including  the  Atlanta 
office  staffed  by  Grant  Brown. 


♦  ♦  * 


William  R.  Stockwell,  86,  former 
vice-president  and  general  manager 
of  Weil-McL.ain  Co.,  died  July  29 
in  New  York  City.  For  many  years 
Mr.  Stockwell  was  a  leader  in  the 
hot  water  and  steam  heating  indus¬ 
try.  He  retired  in  1949  after  more 
than  fifty  years  service  in  the  in¬ 
dustry.  He  was  one  of  the  organiz¬ 
ers  of  the  Institute  of  Boiler  & 
Radiator  Manufacturers,  later 
serving  as  chairman  and  director, 
and  was  an  honorary  lifetime  mem¬ 
ber  of  ASHRAE. 


PRECISE 

Air  Conditioning 


The  NIAGARA  Liquid 


Absorbent  Method 

removes  atmospheric  moisture  by 
direct  contact  with  an  absorbent  liq¬ 
uid  in  a  compact  spray  chamber.  The 
spray  contact  temperature  and  the 
concentration  of  the  absorbent  liquid, 
two  factors  that  are  easily  controlled, 
determine  precisely  how  much  mois¬ 
ture  remains  in  the  air  leaving  the  unit. 

This  Niagara  Controlled  Humidity 
method,  using  Niagara  Hygrol*  Ab¬ 
sorbent  Liquid  is.... 

The  only  really  precise  method  of  air 
conditioning  because  it  removes 
moisture  as  a  separate  function  from 
heating  or  cooling  to  give  you  assur¬ 
ance  of  accuracy  of  air  moisture  con¬ 
trol. 

It  is  the  most  reliable  because  the  ab¬ 
sorbent  is  continuously  and  automat¬ 
ically  kept  at  the  proper  concentration. 
No  moisture-sensitive  instruments  are 
required  to  control  your  conditions. 

It  is  the  most  flexible  because  with  it 
you  can  either  hold  the  precise  con¬ 
dition  you  need  as  long  as  you  wish 
or  vary  it  with  accuracy. 

It  is  easiest  to  operate  and  maintain 
because  the  equipment  and  controls 
are  simple  and  trustworthy. 

This  method  is  successfully  used  in 
the  storage,  testing  and  production  of 
hygroscopic  materials,  in  process  con¬ 
trol  and  as  a  pre-dehumidifier  in  com¬ 
fort  air  conditioning. 

Writt  for  Bulletin  Nos.  120  and  140. 

NIAGARA  BLOWER  COMPANY 

405  Inington  Av...  Nmr  York  17,  N.  Y. 

Niagara  Ditfriet  Enginoart 
in  Principal  Cities  of  U.  S.  and  Canada 
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HANDBOOK  OF  AIR  CONDITIONING,  HEATING  AND 
VENTILATION.  Edited  by  Clifford  Strock.  1094  pages,  518 
tables,  598  illustrations.  A  wealth  of  working  data  for  design 
engineers  in  piping  and  plumbing,  beating,  venUlating,  air  condi¬ 
tioning  and  related  fields.  136  pages  are  devoted  to  piping  and 
plumbing,  including  such  subjects  as:  Fluid  Flow  Equations, 
Viscosity  of  Liquids,  Dimensional  and  Capacity  Data  for  Pipe, 
Plastic  Pipe,  Pipe  and  Fitting  Standards,  Expansion  of  Pipe, 
Corrosion  Resistance  of  Metal  Pipes,  Water  Hardness  and  pH 
Values  for  U.  S.  Cities,  Pipe  Supp^  Spacing,  Valves,  Cold 
Water  Requirements,  Cold  Water  Pipe  Friction  Charts,  Steam 
Flow  in  Pipes,  Gas  Piping  for  Buildings,  Centrifugal  Pumps  and 
Estimating  Sewage  Quantities.  $15.00 

FLUID  FLOW  IN  PIPES.  By  Clifford  H.  McClain.  124  pagp,  18 
illustrations.  Explains  and  clarifies  the  processes  involved  in  the 
flow  of  liquids  and  gases  through  pipes  and  ducts.  Shows  how 
to  handle  viscosity,  friction,  tui^ulence,  head  and  other  factors, 
and  illustrates  the  overall  influence  of  each.  Theory,  measure¬ 
ment,  dimensions  of  viscosity,  and  the  units  of  evaluation  are 
carefiilly  explained.  $4.00 

DESIGN  OF  PLUMBING  AND  DRAINAGE  SYSTTEMS.  By 
Louis  Blendermann.  328  pages,  201  illustrations.  Covers  whole 
field  of  modem  plumbing  practice  and  design.  Basic  problems 
for  conventional  systems  as  well  as  highly  specialized  problems 
are  discussed  thoroughly.  An  authoritative,  encyclopedic  coverage 
of  this  field.  $7.00 


INDUSTRIAL  HEAT  TRANSFER.  By  F.  W.  Hutchinson.  336 
pages,  136  illustrations  and  charts.  123  time-saving  graphs  give 
direct  solutions  to  the  most  commonly  encountered  problems  of 
heat  transfer.  These  accurate  graphs  eliminate  calculation  and 
error.  Covers  forced  convection  of  gases  and  liquids,  whether 
heating  or  cooling,  while  flowing  within  or  outside  of  pipes. 
Graphs  are  provid^  for  70  industrially  used  liquids  and  gases. 

$7.00 


PIPEFITTERS  HANDBOOK.  By  Forrest  R.  Lindsey.  Enlarged 
Second  Edition.  416  pages,  248  illustrations.  Written  especi^ly 
for  pqiefitters  by  a  pip^tter.  Answers  problems  of  pipe  lading, 
layout  and  in^allation  directly.  All  techniques  are  covered. 
Tables  of  standard  dimensions,  laying  lengths,  etc.  simplify  layout 
and  installation.  Contains  complete  data  on  plastic  pipe,  spacing 
of  pipe  supports,  expansion  of  pipe,  how  to  make  templates,  etc. 
Provides  hdp  for  every  job— -in  the  sh(^  or  in  the  field.  Fully 
indexed.  Bound  in  flexible  Fabrikoid.  Pocket-size.  $6.00 


METHODS  OF  JOINING  PIPE.  By  J.  E.  York.  236  pages, 
249  illustrations.  The  advantages  and  disadvantages  of  joints 
used  for  connecting  both  metallic  and  non-metallic  pipe  lines. 
Data  on  joints  designed  to  take  up  movement  due  to  expansion 
and  contraction.  Details  for  standard  and  special  applications. 
For  all  who  are  concerned  with  the  design  and  instsiUation  of 
satisfactory  piping  systems.  $4.00 


Mail  Hti*  coupon  to:  THE  INDUSTRIAL  PRESS,  93  Worth  Street,  New  York  13,  N.  Y. 

Please  send  me  the  following  book(s).  □  Payment  enclosed;  send  book(s)  postpaid.  □  Bill  me.  □  BID  company. 

(Postage  and  handling  charges  added  to  billed  orders.)  Orders  from  foreign  countries — except  Canada — must  be  accompanied  by  pay¬ 
ment  in  full  including  50c  per  book  postage  and  handling  charges. 
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BOOK  REVIEWS 


Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 


IONIZED  AIR — Claims  that  mental  attitude  and 
ability  to  perform  tasks  are  affected  by  breathing 
excesses  of  positive  and  negative  ions  in  the  atmos¬ 
phere  are  challenged  by  an  Air  Force  study  of  the 
effects  of  ionized  air  on  human  behavior.  Groups 
of  50  male  university  students  were  subjected  to 
three  tests;  the  first  required  a  subject  to  make 
rapid  decisions  w'hich  involve  close  attention  to 
detail ;  the  second  required  relatively  infrequent 
responses  to  near-threshold  stimuli.  Both  tests 
are  very  sensitive  to  motivation. 

The  third  test  consisted  of  check-off  lists  to  reveal 
the  mental  attitude  of  subjects  at  varying  levels  of 
ionization.  All  tests  were  administered  in  a  room 
wherein  five  different  ionic  levels  were  controlled. 
Conditions  ranged  from  a  high  excess  of  positive  ions 
through  a  medium  excess;  low  ion  (neutral) ;  medium 
negative  and  low  negative.  Neither  the  attitudes 
nor  the  abilities  of  subjects  to  perform  tests  admin¬ 
istered  were  affected  by  ion  levels,  according  to  the 


research.  Previous  reports  of  behavioral  effects 
of  air  ionization  said  such  effects  occurred  at  levels 
simulated  in  the  tests. 

The  Air  Force  study,  entitled  A  Study  of  the 
Effects  of  Ionized  Air  on  Behavior,  by  W.  D.  Chiles, 
Aerospace  Medical  Division,  and  J.  M.  Cleveland  and 
R.  E.  Fox,  Physics,  Engineering  and  Chemistry  Cor¬ 
poration,  may  be  ordered  (Order  No.  PB  171  600) 
from  Office  of  Technical  Services,  Department  of 
Commerce,  Washington  25,  D.  C.  Price  is  75  cents. 

PERFORMANCE  OF  BUILDINGS  is  the  title  of 
Publication  879  of  the  National  Academy  of  Sciences- 
National  Research  Council,  being  the  proceedings 
of  a  conference  held  as  part  of  the  1960  Spring 
Conferences  of  Building  Research  Institute.  Papers 
cover  performance  information  needed  by  the  archi¬ 
tect,  contractor,  product  manufacturer ;  and  per¬ 
formance  survey  reports  on  commercial,  office,  indus¬ 
trial,  residential,  and  institutional  buildings.  Avail¬ 
able  at  $5  from  BRI,  2101  Constitution  Ave.,  Wash¬ 
ington  25,  D.  C.  Paper  bound,  8^/^  x  11. 

OIL  BURNERS — The  second  edition  of  Domestic 
and  Commercial  Oil  Burners,  Installation  and  Servic¬ 
ing,  provides  a  comprehensive  reference  of  technical 
and  practical  material  on  domestic  and  commercial 
oil  burners.  The  various  types  of  burners  and 
their  parts  are  described,  with  information  on  their 
construction  and  how  they  operate.  All  steps  in 
making  burner  installations  are  covered,  from  deter- 


Install  and  forget 


SARCO  RADIATOR  TRAPS 

for  every  2 -pipe  steam  heating  system 


For  a  quarter  century  the  Sarco  Type  H 
has  been  the  standard  radiator  trap  on 
2-pipe  steam  heating  systems.  And  for 
good  reason.  In  Sarco  lab  tests,  for  ex¬ 
ample,  samples  of  thermostatic  bellows 
from  these  traps  get  fatigue  resistance 
tests  of  over  50,000,000  cycles  .  . .  solid 
proof  of  reliability. 

Other  Sarco  advantages  include  extra¬ 
strong  union  nut  and  nipple;  extra-rug¬ 
ged  body;  pressure  tests  of  every  trap 
body  at  maximum  rated  steam  pressure 
and  removable  seat  for  easy  replacement. 
Get  a  copy  of  Bulletin  1 55  for  handy  trap 
dimension  table  and  complete  details  on 
structural  advantages  of  Sarco  Radiator 
Traps. _  5945 
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Book  Reviews 


mining  the  gph  rate  for  both  new  and  conversion 
installations  to  putting  in  various  types  of  control 
systems.  The  revised  edition  provides  full  informa¬ 
tion  on  commercial  burners  which  were  not  covered 
in  the  first  edition.  In  addition,  the  book  has  been 
brought  up-to-date  to  cover  new  types  of  burners 
and  their  accessories,  advances  in  controls,  and  im¬ 
proved  installation  and  servicing  procedures.  The 
author,  Charles  H.  Burkhardt,  is  managing  director 
and  secretary-treasurer  of  Oil-Heat  Institute  of 
America.  With  416  pages,  6x9,  and  358  illustra¬ 
tions,  the  price  is  $9.00  from  McGraw-Hill  Book 
Co.,  Inc.,  330  W.  42nd  St.,  New  York  36,  N.  Y. 

“REFRIGERANT  PIPING  DATA”,  a  62-page  book 
designed  to  serve  as  a  guide  for  the  proper  sizing  of 
refrigerant  piping  for  the  common  types  of  refrig¬ 
erants,  has  been  published  by  the  Air-Conditioning 
and  Refrigeration  Institute,  1346  Connecticut  Ave., 
N.  W.,  Washington  6,  D.C. 

In  presenting  the  data  included  in  the  book,  which 
includes  data  for  Refrigerant  12  (dichlorodifluoro- 
methane).  Refrigerant  22  (monochlorodifiuoro- 
methane)  and  Refrigerant  717  (ammonia),  ARI 
points  out  that  “since  each  job  has  its  own  problems 
and  peculiarities,  and  must  be  individually  designed, 
this  booklet  should  be  used  primarily  as  a  guide.” 

Information  presented  includes  tabular  and  chart 


data  not  available  elsewhere.  Supplementing  the 
ready-reference  information  are  discussions,  with 
suitable  references,  of  the  basis  for  refrigerant  pip¬ 
ing  design  including  instructions,  with  worked-out 
examples  for  application  of  the  tables  and  charts. 

Announcement  of  publication  of  the  book  was  made 
several  months  prior  to  its  actual  availability,  and 
response  from  the  industry  has  already  been  above 
expectations,  both  in  terms  of  acceptance  by  engineers 
and  of  orders  for  the  publication,  ARI  states. 

The  book  is  available  from  ARI  at  $3  per  copy. 

AEG  ACCESS  PERMITS — The  Atomic  Energy 
Commission  has  published  a  12-page  revision  of  the 
pamphlet  “Questions  and  Answers  on  U.S.  Atomic 
Energy  Commission  Access  Permits”,  TID-4558  (Srd 
Rev.)  which  is  available  without  charge  from  the 
Office  of  Technical  Information  Extension,  U.S. 
Atomic  Energy  Commission,  P.  O.  Box  62,  Oak  Ridge, 
Tenn.  The  pamphlet  is  designed  to  answer  the  most 
frequently-asked  questions  raised  by  organizations 
and  individuals  engaged  in  nuclear  science  or  in¬ 
dustrial  work  regarding  the  Access  Permit  Program. 
The  publication  has  been  revised  to  include  the  most 
recent  changes  in  the  program.  The  Access  Permit 
Program  provides  a  method  for  making  available  to 
the  research  and  scientific  field  certain  types  of  classi¬ 
fied  data. 


Call  Us  For  Air  Cleaning  Help! 


Every  building  presents  a  special  air 
cleaning  problem.  For  the  best  solution 
—  no  matter  what  type  of  building  — 
get  expert  help  from  members  of  the  Air 
Filter  Institute  listed  below.  These  com¬ 
panies  are  dedicated  to  giving  you  the 
assistance  you  need. 


Air  Devices,  iec.  Mineeapeiis-Heeeywell  Re^eiater  Co. 

Its  Modisoe  Aveeee  Minneopoiis  8,  Mineeseto 

New  Yorii  U.  New  Yerh 


Air  Fiiter  Cerperatioe  Owens-Coraieq  Rberqlos  Cerporotioe 

4554  W.  WooiwerHi  Aveoee  1833  Notioeol  Book  Buiiding 

Milwoekee  18,  Wisceesie  Toledo  3,  Ohio 


COMING  EVENTS 


Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available. 


CORROSION  ENGINEERS  CONFERENCE— Three  regional  con¬ 
ferences  of  the  National  Association  of  Corrosion  Engineers  will 
meet  this  Fall.  For  information  write  T.  J.  Hull,  Executive  Secretary. 
1061  M  &  M  Building,  Houston,  Texas. 

South  Central  Region,  Houston,  Texas.  ..OCTOBER  24-26,  1961. 
Northeast  Region,  New  York,  N.  Y . 

. OCTOBER  30-NOVEMBER  2,  1961. 

Southeast  Region,  Miami,  Florida . 

. NOVEMBER  27.DECEMBER  1,  1961. 


Air-Moae  Cerperetiee 
25000  Mites  Rood 
Ctevetoad  28,  Okie 

Americoe  Air  Fitter  Co.,  tec. 

215  Ceatrel  Aveeee 
Loaisvitte  8,  Iteatacky 

Baraebey-Cbeaey  Company 
Cessady  at  Eighth 
Cotambns  19,  Ohio 

Coatinentat  Air  Fitters,  tac. 

2520  Helm  Street 
Loeisville  9,  Keatecky 

Doillager  Corporation 
11  Centre  Part 
Roebestw  3,  New  York 

Drieo  Indastrial  Corporation 
100  Eighth  Street 
Passaic,  New  Jersey 

Fram  Aire  Company 
Divisioa  of  From  Cerporatioa 
135  Zone  Street 
Headersoa,  N.  C. 

Air  Filter  Institute,  Box  85, 


Research  Products  Corporation 
1015  E.  Washington  Avenue 
Madison  10,  Wisconsin 


Technical  HIter  Co. 

2719  South  Poplar  Avenue 
Chicago  8,  Illinois 


Trion,  Inc. 

1000  Island  Avenue 
McKees  Rocks,  Pennsylvania 


Union  Carbide  Development  Co. 
270  Part  Ave. 

New  York  17.  N.  Y. 


Vortox  Company 

121  S.  Alexander  Avenue 

Claremont,  CalHomia 


Westinghouse  Electric  Corporation 
Sturtevont  Division 

Hyde  Park,  Boston  36,  Massachusetts 

Station  E,  Louisville,  Kentucky 


'^'ZneJSPRAY  HOZZLES 

ond  all  related  accessories  for 

For  Industrial  installations  of  every 
size  Spraying  Systems  offers  all  ’ 
ne^^  equipment . . .  everything 
but  the  pimping,  wiring  and  compressor. 
Provides  high  efficiency,  dependable 
syst^;  only  two  components  have 
moving  parts.  Engineered  for  easy 
installation  and  simplified  maintenance 


^KCSION  PNQIIUTIC 
ATOWZIlie  MTOrc 

sues  AS 

gKjg*'*”' 

WESSBEE  K6IIUT0RS 


WRITE  FOR  Bulletin  82 . . . 

»P^  noulas.  assamblies  and 
parts  manual  or  automatic 
humidifying  systems. 

ALSO  SUPPLIED . . .  spray 
nozzles  for  evaporatiw 
condensers,  air  mshars, 
wiing  towers,  spray  ponds 
and  roof  cooling  systems. 

RANDOLPH  STREET  .  BEUWOOO,  RUNOiS 


INDUSTRIAL  HYGIENE  FOUNDATION— The  26th  annual  meet¬ 
ing  of  the  Industrial  Hygiene  Foundation  of  America  Inc.  will  be 
held  at  the  Mellon  Institute,  4400  Rfth  Avenue,  Pittsburgh  13,  Pa. 
Dr.  H.  H.  Schrenk,  Managing  Director,  4400  Fifth  Avenue,  Pitts¬ 
burgh  13,  Pa . OCTOBER  25-26,  1961. 


CONSULTING  ENGINEERS  COUNCIL— Semi-annual  meeting 
of  CEC  Board  of  Directors,  Miami  Beach,  Fla.  Larry  N.  Spiller, 
executive  secretary,  322  Reisch  Bldg.,  Springfield,  III . 

. NOVEMBER  2-4,  1961. 


NATIONAL  WARM  AIR— The  48th  Annual  Convention  will  be 
held  at  the  La  Salle  Hotel,  Managing  Director,  James  M.  Martin. 
National  Warm  Air  Heating  and  Air  Conditioning  Association,  640 
Engineers  Building,  Cleveland  14,  Ohio . NOVEMBER  6,  1961. 


BRI  FALL  CONFERENCES— Building  Research  Institute  Spring 
Conferences,  Shoreham  Hotel,  Washington,  D.  C.  BRI,  2101  Consti¬ 
tution  Ave.,  Washington  25,  D.  C . NOVEMBER  14-16,  1961. 


NEMA  MEETING— -The  35th  annual  meeting  of  the  National 
Electrical  Manufacturers  Association  will  be  held  at  The  Plaza 
Hotel,  New  York  City,  N.  Y.  For  information  write  Russell  Singles, 
Director  of  Public  Relations,  155  East  44th  Street,  New  York  17, 

N.  Y . NOVEMBER  16,  1961. 


PLUMBING  BRASS  MEETING— The  annual  meeting  of  Plumbing 
Brass  Institute  at  the  Savoy-Hilton  Hotel,  New  York  City,  N.  Y. 
For  information  write:  Arthur  L  Weldy,  Shea  Expositions  Corp., 
One  Gateway  Center,  Pittsburgh,  Pa.  .  .NOVEMBER  27-29,  1961. 


CHEMICAL  INDUSTRY  EXPOSITION- The  28th  Exposition  of 
Chemical  Industries  will  be  held  at  the  New  York  Coliseum,  under 
the  management  of  the  International  Exposition  Co.,  480  Lexington 
Ave.,  New  York  17,  N.  Y.  E  K.  Stevens,  manager . 

. NOVEMBER  27-DECEMBER  1,  1961. 


BHC  COUNCIL  MEETING— The  sixth  annual  meeting  of  the 
national  Better  Heating-Cooling  Couna'I  will  be  held  at  the  Hotel 
Delmonico,  New  York  City,  N.  Y.  For  information  write  Ray 
Schumack,  250  Park  Ave.,  New  York  17,  N.  Y . 

. DECEMBER  IB-19,  1961. 


ARI  EXPOSITION— Air  Conditioning  and  Refrigeration  Institute, 
12th  Exposition.  Par>-Paciflc  Auditorium,  Los  Angeles.  Informa¬ 
tion:  George  E.  Mills,  ARI  Show  Director,  1346  Connecticut  Ave. 
N.W.  Washington  6,  D.  C . FEBRUARY  12-15,  1962. 


ELECTRIC  HEATING  SHOW— The  Second  National  Electric 
House  Heating  Symposium  and  Exposition,  sponsored  by  Electric 
House  Heating  Section,  Natiortal  Electrical  Manufacturers  Asso¬ 
ciation,  155  East  44th  Street,  New  York  17,  N.  Y..  to  be  held  at 
the  Sherman  Hotel,  Chicago,  III.  Write  Russell  Gingles,  NEMA 
director  of  public  relations . MARCH  19-21,  1962. 
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Here  is  a  Book 
You  Cannot  Afford 
to  be  Without! 


What  do  you  >vant  to  knoMi  about 
radiant  heating?  Here  is  a  book  that 
gives  you  the  answers  —  the  right 
answer*— written  by  an  outstanding 
authority  on  the  subject.  “Radiant 
Heating’'  by  T.  Napier  Adlam,  pro¬ 
vides  basic  information  plus  work¬ 
ing  data  necessary  to  design  and 
install  efficient  systems  .  .  .  covers 
radiant  heating  with  ceiling,  wall 
and  floor  panels,  using  all  types  of 
fuels  .  .  .  shows  step-by-step  pro¬ 
cedure  in  laying  out  systems,  using 
simplified  charts  that  give  most  of 
the  essential  data  without  calcula- 


If  you  want  authoritative  answers  to 
radiant  heating  questions,  you'll 
find  time-saving,  money-saving 
solutions  to  your  problems  in  this 
book.  Send  for  your  copy  today! 


504  pages 


337  illustrations 


postpaid 


THE  INDUSTRIAL  PRESS 


CLASSIFIED 

ADVERTISING 

Sold  at  S12  per  rolumn  inch. 


MANUFACTURERS  AGENTS 

An  Mtabllthad  NiNNufaeturNr  with  2S  yaari  •xaarl- 
MM  aroduaint  aaNtilatlag  aauiamant  it  lookiai 
for  manufacturer't  agents  in  many  trctions  of  the 
aouatry  to  tail  thair  naw  lina  of  industrial  fans. 
Tha  praduatt  inoluda  axial  flow  and  tubaaxial 
fant,  both  diraet  and  belt  driven,  and  power  roof 
ventilators. 

Platua  reply  Box  914.  Air  Conditioning,  Heating 
A  Ventilating,  93  Worth  8t..  New  York  13.  N.  Y. 


Now  Govarnmant  Surplus  Oil  Burning  Boilart 
for  2,S00  ft.  steam  or  hot  wafer.  Ideal  for 
large  apartment  house  or  industrial  use. 
Fraction  of  original  cost.  Also  approved 
A.G.A.  Surplus  Gas  Conversion  Burners. 
Austin  Mfg.  Corp. 
bl  Austin  St.,  Worcester,  Mass. 


ENGINEER  WANTED 

Registered  HAV  Engineer  with  at  least  5  years 
experience  needed  for  permanent  employment 
by  Middle  West  consulting  engineers.  Excellent 
potential  with  growing  firm.  Please  send 
resume,  salary  requirements  and  availability  to 
Box  9W,  Air  Conditioning,  Heating  and  Venti¬ 
lating,  93  Worth  Street,  New  York  13,  N.  Y. 


93  Worffi  St. 
Now  York  13,  N.  Y. 


nspf  s-”  Li 

C_i  ^ 

fift 

I  HECTRICAI  ft 
;  testing  Olid  ft 

j  troubleshooting 


I. 


CONTENTS 

Electrical  Symbols  and  Drawings 
Analysing  and  Charting  Controller 
Troubleshooting  Test  Equipment 
Insulation  Testing 
Locating  Grounds 
Electromagnetic  Windings 
D-C  Machine  Windings 
Single-Phase  Transformers 
Phase  Sequence 
Polyphase  Transformers 
Polyphase  Induction  Motors 
Synchronous  Machines 
Power  Cable  Faults 
Bearing  Lubrication 

200  Pages,  100  lllustrafions 
$5.00. 

THE  INDUSTRIAL  PRESS 
93  Worth  St.,  Now  York  13,  N.  Y. 


LOW 

PROFILE 


AVIDSON 


Pleasing  Contour  Model 


Designed  to  “hug  the  roof”, 
the  low-contour  PC  Model  is  os 
much  os  40%  lower  than  con¬ 
ventional  units. 

Capacities  up  to  50,000  CFM 
with  low  velocity. 

*  Quiet,  vibrofion-iseloted 
operation 

*  Famous  Davidson  rugged 
construction 

a  NEMA  Standard  Motors 

*  Ratings  conform  to 
Standard  Test  Code 

a  Unconditional  performance 
guarantee 

For  complete  facts  about  PC 
Fans  and  Hyduty  SS  Fans,  write: 

Davidson  Cq. 

Dept.  K,  213  California  St. 

Newton  58,  Mass. 

The  original  manufacturer 
of  roof  fans  —  Founded  1915 

Member  AMCA 
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As  They  Have  For  40  Years,  Eh^neers  Everywhere  Today  Rely 
On  METROPOLITAN’S  Quality  Chemical  Maintenance  Prod¬ 
ucts  And  Consulting  Services. 

Through  Scientific  Field  Surveys  And  Laboratory  Analyses 
METROPOLITAN  Works  Closely  With  You  To  Find  The  Right 
Answers  To  Your  Specific  Problems. 

To  Prevent  Or  Eliminate  Problems  Of  Scale,  Corrosion,  Slime, 
Soot,  Slag,  Sludge  Caused  By  Impurities  In  Water  And 
Fuels  ...  In  Boilers,  Cooling  Towers,  Evaporative  Conden¬ 
sers,  Storage  Tanks,  Steam  &  Return  Lines,  General  Water 
Supply  Systems ...  In  Industrial  Plants,  Office  Buildings,  Apart¬ 
ment  Houses,  Public  Institutions,  Hotels,  Theaters,  Stores  .  .  . 


ASK  FOR  THE  MAN  FROM  METROPOUTAN.  HE  HAS  THE  CHEMICAL 
SOLUTION  FOR  YOU. 


[St 


See  our  Representative  in  your  area 
or  write  us  for  complete  information. 


M[TfiOPOLITAN 

ftfKttiicr 

^tOyUCTS 


METROPOLITAN  REFINING  CO.,  INC. 

50-23  TWENTY-THIRD  STREET 
LONG  ISLAND  CITY  1,  N.Y. 
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Adsco  Div.,  Yuba  Consolidated 

Industries.  Inc.  135 
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Lawler  Automatic  Controls,  Inc .  * 

Lehigh  Fan  &  Blower  Div.,  Fuller  Co.  .  142 

Lennox  Industries,  Inc .  * 


When  builders  applied  the  tilt-up  technique  to  refrigerated  ware¬ 
house  construction,  Laykold  Insulation  Adhesive  was  a  “natural”, 
adhering  the  vapor  barrier  membrane  to  the  concrete  wall  panels. 
It  also  helps  hold  the  glass-fiber  blanket  insulation. 


M 

Maid-O'-Mist,  Inc . 

Marsh  Instrument  Co.,  Div.  Colorado 


Oil  &  Gas  Corp .  139 

McDonnell  8f  Miller,  Inc .  45 

McQuay,  Inc .  37 

Mears  Controls,  Inc .  * 

Mercold  Corp .  * 

Metropolitan  Refining  Co.,  Inc .  153 

Minneapolis  Honeywell  Regulator 
Co . 28-29 


Here's  the  way  a  tilt-up  job  goes: 

1 .  Pour  wall  panel  on  floor  and  let  set 

2.  Spray  on  Insulation  Adhesive  at  23  sq.ft. /gal. 
It  helps  cure  the  concrete. 

3.  Press  the  vapor  barrier  membrane  into  the 
set  Adhesive. 

4.  Tilt  the  panel  up  into  position  and  anchor. 

5.  Spray  Insulation  Adhesive  over  membrane  at 
23  sq.  ft. /gal. 

6.  Press  blanket-type  insulation  into  place. 

The  speed  and  ease  of  this  operation  underscores 
the  major  advantages  of  Laykold  Insulation  Ad¬ 
hesive:  Spray-applied . . .  cold ..  .it  saves  time, 
equipment,  money! 


Now  Available: 

a  15-minute,  color-and- 
sound,  16mm  motion 
picture  of  a  tilt-up  job. 

Ideal  for  employee 
groups  or  association 
meetings.  Write  for 
details.  No  charge, 
no  obligation. 
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National  Exposition  Air-Conditioning, 
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When  the  job’s  got  to  be  right  ...  at  the 
right  price  .  .  .  remember  Hydrotherm! 

Gas  heat  costs  less  than  oil  heat  in  big 
jobs  (to  3,600,000  BTU/Hr)  when  you  install 
Hydrotherm’s  MULTI  TEMP  hydronic  system. 

Sequence-fired  combustion  chambers  per¬ 
mit  automatic  input  modulation  in  accord¬ 
ance  with  load  requirements  —  no  short 
cycling  —  no  override  —  built-in  standby 
protection.  Factory  assembled  .  .  .  fits 
through  a  2  ft.  6  in.  door. 

Easy  to  install,  all  cast  iron,  and  guar¬ 
anteed  for  10  years  ...  you  can’t  miss 
with  Hydrotherm. 

Write  for  bulletin 
#HY.Fi07  and  all  the  facts. 
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VALUABLE  when  information  is  being  sought  are  the 
technical  bulletins  and  catalogs  which  advertisers  make 
available.  In  this  space  every  month,  to  supplement  your 
files  of  equipment  and  system  data,  are  listed  pertinent, 
up-to-date  literature  which  can  be  obtained  by  use  of 
the  readers'  service  card  in  the  back  of  the  magazine. 


AIR  CLEANING  AND  FILTERING 

AIR  FILTER  CORP.,  MILWAUKEE,  WIS. 

Airsan  Air  Filters  Bulletin  AD-101  Item  200 

Dry-Type  Permanent  Filters  Bulletin  AD-103  Item  201 
High  Velocity  Air  Filters  Bulletin  W-803  Item  202 

Grease  Filters  Bulletin  G-505  Item  203 

BARNEBEY-CHENEY  CO.,  COLUMBUS,  OHIO 

The  Activoted  Charcoal  Story  Bulletin  E-190  Item  204 
Black  Magic  Bulletin  T-264  Item  205 

Fresh  Air  for  Submarines  Bulletin  T-352  Item  206 

Activated  Charcoal  Filterfolds  Bulletin  1 1  Item  207 

MINNEAPOLIS-HONEYWELL  REGULATOR  CO., 

MINNEAPOLIS,  MINN. 

Electronic  Air  Cleaners  Manual  77-4209  Item  208 

RESEARCH  PRODUCTS  CORP.,  MADISON,  WIS. 

Industrial  Air  Filters  Form  1518  Item  209 

Design  of  Grease  Filter  Equipped  Exhaust 

Form  1 536  Item  210 

STURTEVANT  DIV., 

WESTINGHOUSE  ELECTRIC  CORP,  BOSTON,  MASS. 

Electronic  Air  Cleaner  Catalog  1435  Item  211 


AIR  CONDITIONING  EQUIPMENT  AND  SYSTEMS 

ATMOS-PAK,  INC.,  OSSINING,  N.  Y. 

Roof-Mounted  Units  Catalog  S  Item  212 

Roof-Mounted  Units  Catalog  PE  Item  213 

Atmos-Pak  Engineering  Manual  Catalog  EM  Item  214 

CARRIER  AIR  CONDITIONING  CO.,  SYRACUSE,  N.  Y. 


Commercial  Weathermakers  Catalog  50-K-86  Item  215 
A  Fan  Cail  Unit  for  Every  Job  Form  38-216  Item  216 

LENNOX  INDUSTRIES,  INC.,  MARSHALLTOWN,  IOWA 
School  Air  Conditioning  Heating,  Ventilating 

Form  CC-613-M4  Item  217 

Fan-Coil-Filter  Units.  Eng.  Data  LSB-9  Item  218 

JOHN  J.  NESBITT,  INC.,  PHILADELPHIA,  PA. 

Cabinet  Air  Conditioning  Unit  Pub.  602-1  Item  219 

THE  TRANE  CO.,  LA  CROSSE,  WIS. 

Central  Statian  Climate  Changers 

Catalog  DS-303  Item  220 

TUCK-AIRE  FURNACE  CO.,  SAN  FRANCISCO,  CALIF. 

Air  Conditioning  Furnaces  Farm  B-1  Item  221 

Air  Handling  Units  Form  B-2  Item  222 

VENTIL-AIRE  CORP.,  BROOKLYN,  N.  Y. 

Packaged  Roof-Mount  Systems— Applications  Item  223 

Packaged  Roof-Mount  Systems— Engrg.  Data  Item  224 


AIR  CONDITIONING,  REFRIGERATION  FOR 

CARRIER  AIR  CONDITIONING  CO.,  SYRACUSE,  N.  Y. 

Liquid  Chilling  Packages  Form  30-A-28  Item  225 

FLUOR  PRODUCTS  CO.,  SANTA  ROSA,  CALIF. 

Series  3  Cooling  Tov/ers  Form  CT-S3-1  Item  226 

LENNOX  INDUSTRIES,  INC.,  MARSHALLTOWN,  IOWA 

Air-Cooled  Condensing  Units  Eng.  Data  HSA-25  Item  227 

NIAGARA  BLOWER  CO.,  NEW  YORK,  N.  Y. 

Refrigerant  Condenser  Bulletin  131  Item  228 

THE  TRANE  CO.,  LA  CROSSE,  WIS. 

Absorption  Cold  Generator  Catalog  DS-435  Item  229 

TUCK-AIRE  FURNACE  CO.,  SAN  FRANCISCO,  CALIF. 

Air-Cooled  Condensing  Units  Form  B-6  Item  230 

VENTIL-AIRE  CORP.,  BROOKLYN,  N.  Y. 

Air-Cooled  Condensing  Units  Item  231 

VILTER  MANUFACTURING  CORP.,  MILWAUKEE,  WIS. 

VMC  Freon  Compressors  Bulletin  820  Item  232 

Evaporative  Candensers  Bulletin  932  Item  233 

Shell  and  Tube  Vessels  Bulletin  707  Item  234 

Refrigeration  Equipment  Bulletin  140  Item  235 

YUBA-AIMCO  DIVISION, 

YUBA  CONSOLIDATED  INDUSTRIES,  INC.,  TULSA,  OKLA. 
Air-Cooled  Condensers  Bulletin  FAC-961  Item  236 


AIR  DISTRIBUTION 


AIR  DEVICES,  INC.,  NEW  YORK,  N.  Y. 

Slot-Type  Air  Diffusers  Form  ES-10-1  Item  237 

Roto-Jet  Diffusers  Form  RJ-lOO  Item  238 

BARBER-COLMAN  CO.,  ROCKFORD,  ILL. 

Control-Line  Diffusers  Catalog  F-10622  Item  239 

Louver-Face  Ceiling  Diffusers  Catalog  F-10632  Item  240 

CARNES  CORP.,  VERONA,  WIS. 

Modular  Plastic  Diffuser  Catalog  460  Item  241 

ATC  Units— High  Velocity  Systems  Catalog  1160  Item  242 
ATC  Units— Dual  and  Single  Duct  Systems 
Catalog  1161  Item  243 

ATC  Units— Low  Velocity  Dual  Duct  Systems 

Catalog  1361  Item  244 


COILS 

AEROFIN  CORP.,  SYRACUSE,  N.  Y. 

Water  Calls  far  Coaling  Bulletin  C-58  Item  245 

Standardized  Heating  Surface  Bulletin  H-45  Item  246 
Removable  Header  Water  Coils  Bulletin  R-50  Item  247 
Type  A  Non-Freeze  Coil  Bulletin  A-61  Item  248 
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CONTROLS 

BARBER-COLMAN  CO.,  ROCKFORD,  ILL. 

Electronic  Control  Centers  Bulletin  F-8031-1  Item  249 
Automatic  Control  Catalog  27  Item  250 

HEAT-TIMER  CORP.,  NEW  YORK,  N.  Y. 

Zon-Air  Motorized  Zone  Control 
Zonvalve  Zone  Heat  Control 

JACKES  EVANS  MFC.  CO.,  ST.  LOUIS,  MO. 

Industrial  Solenoid  Valves  Catalog  J61 
Three-Way  Hydronic  Valves  Bulletin  701-61 

LAWLER  AUTOMATIC  CONTROLS,  INC., 

MT.  VERNON,  N.  Y. 

Thermostatic  Control  Valves  Catalog  C-8 
Thermostatic  Temperature  Regulators 
Bulletin  S-8 

Thermostatic  Cooling  Regulator  Bulletin  16-1 
Temperature-Pressure  Combination  Regulator 
Bulletin  CTP-1 

McDonnell  &  miller,  inc.,  Chicago,  ill. 

Safety  Controls— Hot  Water  Boilers 
Bulletin  P-30C 

Safety  Controls— Steam  Boilers  Bulletin  L-711 
General  Purpose  Flow  Switch  Bulletin  FS-1A 
Liquid  Level  Control  Applications  Form  F-1060 

MEARS  CONTROLS,  INC.,  BEAVERTON,  ORE. 

Electric  Heating  Control  Catalog 
Circuit  Breaker  Catalog 

MINNEAPOLIS-HONEYWELL  REGULATOR  CO., 

MILWAUKEE,  WIS. 

Pneumatic  Control  of  Unit  Ventilators 

Bulletin  77-2301  Item  265 

Selectogrophic  Application  and  Engineering 

Manual  74-1301  Item  266 

80  Point  Logger  Scanner  Data  Handling  System 

Bulletin  74-1312  Item  267 

SARCOTHERM  CONTROLS,  INC.,  NEW  YORK,  N.  Y. 

Contrals  for  Hot  Water  Heating  Systems 

Bulletin  ST500-1  Item  268 

Contrals  for  Steam  Heating  Systems 

Bulletin  ST500-2  Item  269 

TORK  TIME  CONTROLS,  INC.,  MT.  VERNON,  N.  Y. 

Tork  Time  Switches— General  Applications 

Catalog  71-A  Item  270 

Tork  Time  Switches  for  Heating  Bulletin  72  Item  271 

Time  Switches  for  Ventilating  Bulletin  75A  Item  272 
Time  Switches  for  Sewage  Contral  Bulletin  77  Item  273 

WEIL  PUMP  CO.,  CHICAGO,  ILL. 

Automatic  Pump  Control  Bulletin  AS-100  Item  274 


DUCTWORK 

CARRIER  AIR  CONDITIONING  CO.,  SYRACUSE,  N.  Y. 

Sheet  Metal  Specialties  Catalog  35-9  Item  275 

JOHNS-MANVILLE,  NEW  YORK,  N,  Y. 

Transite  Industrial  Vent  Pipe  Brochure  TR-237A  Item  276 

SPIRO  U.  S.  A.,  INC.,  CHICAGO,  ILL. 

Spiral  Duct  Forming  Machines  Bulletin  1 245  Item  277 


Item  251 
Item  252 


Item  253 
Item  254 


Item  255 

Item  256 
Item  257 

Item  258 


Item  259 
Item  260 
Item  261 
Item  262 


Item  263 
Item  264 


FANS  AND  BLOWERS 

BUFFALO  FORGE  CO.,  BUFFALO,  N.  Y. 

Pressure  Blawers  Bulletin  FI-310  Item  278 

Belted  Vent  Sets  Bulletin  3720-A  Item  279 

THE  QUICKDRAFT  CORP.,  CANTON,  OHIO 

Mechanical  Draft  Inducers  Bulletin  104  Item  280 

THE  TRANE  CO.,  LA  CROSSE,  WIS. 

Industrial  Fans  Catalog  DS-349  Item  281 

STURTEVANT  DIV., 

WESTINGHOUSE  ELECTRIC  CORP.,  BOSTON,  MASS. 

Industrial  Airfoil  Centrifugal  Fans  Catalog  1122  Item  282 
Centriline  Fan  Catalog  1125  Item  283 


FLEXIBLE  HOSE  AND  CONNECTORS 

ANACONDA  AMERICAN  BRASS  CO., 

WATERBURY,  CONN. 

Vibration  Eliminators  Bulletin  VE-313  Item  284 

Flexpipe  for  Pumps,  Compressors  Bulletin  FP-4  Item  285 
Flexpipe  for  Heating,  Plumbing  Bulletin  FP-5  Item  286 

THE  FLEXAUST  CO.,  NEW  YORK,  N.  Y. 

Flexaust  Hose  and  Portovent  Duct 
Bulletin  605A 

Technical  Information  Bulletin  92-A 
Dust  Control  Applications  Bulletin  82 
Air  Handling  Applications  Bulletin  83 


FUEL  BURNING  EQUIPMENT 


THE  CARLIN  CO.,  WETHERSFIELD,  CONN. 

Fire  Power  Gas  Burners  Form  G1410  Item  291 

Electronic  Controls  for  Oil  Burners  Form  141-61  Item  292 
Oil  Burners  Form  123-R61  Item  293 

IRON  FIREMAN  MANUFACTURING  CO., 

CLEVELAND,  OHIO 

Automatic  Firing  Equipment  Form  6503  Item  294 

ORR  &  SEMBOWER,  INC.,  READING,  PA. 

^  Fuel  Burning  Systems  Bulletin  1270  Item  295 

PETRO,  CLEVELAND,  OHIO 

Petro  Oil  Burners  Form  3262  Item  296 

Industrial  Oil  Burners  Form  3261  Item  297 

TODD  SHIPYARDS  CORP.,  BROOKLYN,  N.  Y. 

Packaged  Burner  Systems  Bulletin  210  Item  298 

Rotary  Fuel  Oil  Burners  Bulletin  201  Item  299 


HEATING  EQUIPMENT  AND  SYSTEMS 


BUFFALO  FORGE  CO.,  BUFFALO,  N.  Y. 

Combustion  Air  Heaters  Bulletin  FD-800  Item  300 

IRON  FIREMAN  MANUFACTURING  CO., 

CLEVELAND,  OHIO 

SelecTemp  Heating  System  Farm  5627  Item  301 

LENNOX  INDUSTRIES  INC.,  MARSHALLTOWN,  IOWA 
Direct  Fired  Industrial  Heaters 

Form  OG-601-M12  Item  302 

JOHN  J.  NESBITT,  INC.,  PHILADELPHIA,  PA. 

Sill-Line  Radiation  Pub.  30-2  Item  303 

Sill-Line  With  Storage  Cabinet  Pub.  31-2  Item  304 

Overhead  Gas  Unit  Heaters  Pub.  400-4  Item  305 


Item  287 
Item  288 
Item  289 
Item  290 
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NIAGARA  BLOWER  CO.,  NEW  YORK,  N.  Y. 

High  Pressure  Steam  Fan  Heater.  Bulletin  109  Item  306 

TODD  SHIPYARDS  CORP.,  BROOKLYN,  N.  Y. 

Thermo  Directaire  Heater  Bulletin  TD  Item  307 

Industrial  Air  Heating  Equipment  Bulletin  400  Item  308 

THE  TRANE  CO.,  LA  CROSSE,  WIS. 

Gas  Fired  Equipment  Bulletin  DS-347  Item  309 

TUCK-AIRE  FURNACE  CO.,  SAN  FRANCISCO,  CALIF. 

Multiple  F9A  Furnaces  Form  B-13  Item  310 

VAPOR  CORPORATION,  CHICAGO,  ILL. 

Hot  Oil  Heater  Catalog  4023  Item  31 1 

Air-Steam  Superheater  Catalog  4038  Item  312 


HOT  WATER  AND  STEAM  GENERATION 

BRYAN  STEAM  CORPORATION,  PERU,  IND. 

Low  Pressure  Heating  Boilers  Form  110  Item  313 

High  Pressure  Steam  Boilers  Form  210  Item  314 

Indirect  Commercial  Water  Heaters  Form  630  Item  315 
Indirect  Pool  Heaters  Form  640  Item  316 

THE  CARLIN  CO.,  WETHERSFIELD,  CONN. 

Hot  Water  Heaters  Form  135-R60  Item  435 

IRON  FIREMAN  MANUFACTURING  CO., 

CLEVELAND,  OHIO 

WhirlPower  Package  Generator  Form  6530  Item  317 

Leasing  Heating  and  Power  Equipment 

Form  6596  Item  318 

ORR  &  SEMBOWER  INC.,  READING,  PA. 

Packaged  Automatic  Boilers— Model  5 

Bulletin  1265  Item  319 

Packaged  Automatic  Boilers— Model  PF 

Bulletin  1275  Item  320 

Packaged  Automatic  Boilers— Model  3 

Bulletin  1260  Item  321 

THE  PATTERSON-KELLEY  CO.,  INC., 

EAST  STROUDSBURG,  PA. 

P-K  Storage  Water  Heaters  Bulletin  1234  Item  322 

Scalefree  Storage  Water  Heaters  Bulletin  4-B  Item  323 

Electrically  Heated  Storage  Water  Heaters 

Catalog  P-KW-1  Item  324 

PETRO,  CLEVELAND,  OHIO 

Petro  Pac  Scotch  Generator  Item  325 

Petro  Pac  Firebox  Generator  Form  3687  Item  326 

SUPERIOR  COMBUSTION  INDUSTRIES  INC., 

NEW  YORK,  N,  Y. 

Type  CC  Hot  Water  Boilers  Form  CCW-19  Item  327 

Type  CC  Steam  Boilers  Form  CC-19  Item  328 

Type  D  Packaged  Boiler  Form  D-19  Item  329 

Type  AS  Packaged  Boilers  Form  AS-19  Item  330 

VAPOR  CORPORATION,  CHICAGO,  ILL. 

Modulatic  Water  Tube  Boilers  Catalog  586A  Item  331 
Drum  Modulatic  Water  Tube  Boilers 

Catalog  4013  Item  332 


HUMIDIFICATION  AND  DEHUMIDIFICATION 


MAID-O'-MIST,  INC,,  CHICAGO,  ILL. 

Automatic  Humidifiers  Group  1  Item  333 

NIAGARA  BLOWER  CO.,  NEW  YORK,  N.  Y. 

Hygrol  Air  Conditioning  Bulletin  140  Item  334 

Saturation  Type  Air  Conditioner  Bulletin  122  Item  335 

RESEARCH  PRODUCTS  CORP.,  MADISON,  WIS. 

Residential  Aprilaire  Humidifier  Form  1571  Item  336 
Commercial  Aprilaire  Humidifier  Form  1587  Item  337 


INSTRUMENTS  AND  GAGES 

ALNOR  INSTRUMENT  CO.,  CHICAGO,  ILL. 

Air  Measuring  Instruments  Bulletin  2448  Item  338 

PALMER  THERMOMETERS,  INC.,  CINCINNATI,  OHIO 

Dial  Thermometers  Bulletin  51-C  Item  339 

Recording  Thermometers  Bulletin  45  Item  340 

Industrial  Thermometers  Bulletin  356  Item  341 

Laboratory  Thermometers  Catalog  300  Item  342 

H.  O.  TRERICE  CO.,  DETROIT,  MICH. 

General  Line  Catalog  Catalog  101N  Item  343 

Industrial  Thermometers  Catalog  3100M  Item  344 

Indicating  Pressure  Gages  Bulletin  1101N  Item  345 
Condensed  Line  Catalog  Bulletin  3000M  Item  346 

INSULATION 

AMERICAN  GILSONITE  CO.,  SALT  LAKE  CITY,  UTAH 

Pipe  Insulation  News  Vol.  4,  No.  1  Item  347 

Gilsulate  at  Your  Service  Form  S-88-9  Item  348 

CONCRETE  THERMAL  CASINGS,  INC.,  SEATTLE,  WASH. 
"Z"crete  Insulating  Concrete  Conduit  Form  C-6  Item  349 
"Z"crete  Economy  Insulating  Conduit  Form  C-7  Item  350 
Underground  Heating  Line  Rehabilitation 

Form  C-3  Item  351 

JOHNS-MANVILLE,  NEW  YORK,  N.  Y. 

Micro-Lok  Pipe  Insulation  Brochure  IN-237A  Item  352 
Micro-Bar  Duct  Liner  Brochure  IN-302A  Item  353 


MOTORS 

WAGNER  ELECTRIC  CORP.,  ST.  LOUIS,  MO. 

Type  DP  Polyphase  Motors  Bulletin  MU-223A  Item  354 
Close-Coupled  Pump  Motors  Bulletin  MU-244  Item  355 
Resilient  Mounted  Motors  Bulletin  MU-245  Item  356 
Air-Over  Motors  Bulletin  MU-250  Item  357 


PIPE  AND  TUBING 

ANACONDA  AMERICAN  BRASS  CO., 

WATERBURY,  CONN. 

Pipe  and  Tube  Products  Pub.  B-1  Item  358 


JOHNS-MANVILLE,  NEW  YORK,  N.  Y. 

Transite  Industrial  Water  Pipe  Brochure  TR-254A  Item  359 

NATIONAL  TUBE  DIV., 

U.  S.  STEEL  CORP.,  PITTSBURGH,  PA. 

National  Polyethylene  Pipe  Bulletin  29  Item  360 

PLUMBING  FIXTURES 

CORDLEY  &  HAYES,  NEW  YORK,  N.  Y. 

Electric  Water  Coolers  Form  6P61  Item  361 

PUMPS 


AURORA  PUMP  DIV., 

THE  NEW  YORK  AIR  BRAKE  CO.,  AURORA,  ILL. 

End  Suction  Centrifugal  Pump  Bulletin  108  Item  362 
Condensation  Return  Units  Bulletin  114  Item  363 

APCO  Turbine  Type  Pumps  Bulletin  S-1 1  Item  364 

Split-Case  Centrifugal  Pumps  Bulletin  105  Item  365 

BUFFALO  PUMPS  DIV., 

BUFFALO  FORGE  CO.,  BUFFALO,  N.  Y. 

Close-Coupled  Single  Suction*  Pumps 

Bulletin  975-G  Item  366 
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CHICAGO  PUMP  CO.,  CHICAGO,  ILL. 

Pumps  for  Every  Building  Service  Bulletin  140  Item  367 
The  Flush  Kleen  System  Bulletin  122-D  Item  368 

Vertical  Non-Clog  Pumps  Bulletin  124-G  Item  369 

Single  Stage  Centrifugal  Pumps  Bulletin  102-A  Item  370 

WEIL  PUMP  CO.,  CHICAGO,  ILL. 

Ever-Flo  Water  Booster  System  Bulletin  EF-250A  Item  371 
Factory  Assembled  Sewage  Lift  Station 

Bulletin  LS-2200  Item  372 

Reverse  Flow  Sewage  Pumping  Systems 

Bulletin  FR-1000  Item  373 


REFRIGERATION  SPECIALTIES 


ALCO  VALVE  CO.,  ST.  LOUIS,  MO. 

Refrigerant  Filter-Driers  Catalog  200-26A  Item  374 

TX  Valves— T  Series  Catalog  171-56  Item  375 

TX  Valves— Small  Fixtures  Catalog  402-60  Item  376 
Reversing  Valves— Heat  Pump  Systems 

Catalog  190-61  Item  377 

ALLIN  MANUFACTURING  CO.,  CHICAGO,  ILL. 

Liquid  Eye  Indicators  Catalog  E-57  Item  378 

Moisture-Reactors  for  Indicators  Form  15M-858  Item  379 

HENRY  VALVE  CO.,  MELROSE  PARK,  ILL. 

Valves  and  Accessories  Catalog  104  Item  433 

Ammonia  Valves  and  Accessories  Catalog  203  Item  434 


JACKES  EVANS  MFG.  CO.,  ST.  LOUIS,  MO. 

Refrigeration  Solenoid  Valves  Catalog  6  Item  380 

SPORLAN  VALVE  CO.,  ST.  LOUIS,  MO. 

Thermostatic  Expansion  Valves  Bulletin  10-10  Item  381 
Solenoid  Valves  Bulletin  30-10  Item  382 

Catch-All  Filter-Driers  Bulletin  40-10  Item  383 

Moisture-Liquid  Indicators  Bulletin  70-10  Item  384 


TAPES,  CEMENTS  AND  SEALERS 

ARNO  ADHESIVE  TAPES,  INC.,  MICHIGAN  CITY,  IND. 

Ductape  Catalog  C-208  Item  385 

Arnofoam  Catalog  C-207  Item  386 

Arnofoam  Technical  Bulletin  Item  387 

What  is  Pressure-Sensitive  Tape?  Item  388 


VALVES  AND  FIHINGS 

COYNE  &  DELANY  CO.,  BROOKLYN,  N.  Y. 

Delany  Flush  Valves  Catalog  66  Item  389 

HEAT-TIMER  CORP.,  NEW  YORK,  N.  Y. 

Vari-Quick  Vent  Valve  Item  390 

Varivalve  Vent  Valve  Item  391 

JENKINS  BROS.,  NEW  YORK,  N.  Y. 

Stainless  Steel  Valves  Catalog  59  SS  Item  392 

U-Bolt  Gate  Valve  Form  207-A  Item  393 

Solder-End  and  Socket-End  Valves  Form  212  Item  394 
Jenkins  Valves  (Complete)  Catalog  56  Item  395 

MAID-O'-MIST,  INC.,  CHICAGO,  ILL. 

Auto-Vent  Air  Eliminator  Group  5  Item  396 

Balancing  Valve  Adapter  Units  Group  7  Item  397 

Water  Line  Float  Control  Valves  Group  4  Item  398 

MARSH  INSTRUMENT  CO.,  SKOKIE,  ILL. 

Heating  Specialties  Catalog  76-H  Item  399 


SARCO  CO.,  INC.,  NEW  YORK,  N.  Y. 

Steam  Traps  and  Specialties 

1960  Condensed  Catalog  Item  400 

SLOAN  VALVE  CO.,  CHICAGO,  ILL. 

Sloan  Flush  Valves  Catalog  60-S  Item  401 

JAY  R.  SMITH  MFG.  CO.,  UNION,  N.  J. 

Shock  Control  of  Hydrotrol  Item  402 

TAYLOR  FORGE  &  PIPE  WORKS,  CHICAGO,  ILL. 

Welding  Fittings  Bulletin  619  Item  403 


VENTILATING  EQUIPMENT  AND  SYSTEMS 

THE  G.  C.  BREIDERT  CO.,  SAN  FERNANDO,  CALIF. 
Air-X-Hausters  and  Powair-X-Hausters 

Eng.  Data  60-2  Item  404 

LOREN  COOK  CO.,  BEREA,  OHIO 
Spun  Aluminum  Roof  Ventilators 

Catalog  20-C-CO  Item  405 

Gravity  Type  Roof  Ventilator  Bulletin  GR-61  Item  406 

Restourant  Ventilotion  Equipment 

Catalog-Handbook  Item  407 

DAVIDSON  FAN  CO.,  NEWTON,  MASS. 

PC  Roof  Exhaust  Fans  Bulletin  PC-101  Item  408 

SS  Roof  Exhaust  Fans  Bulletin  SS-101  Item  409 

Fiberglass  Housings  for  Hyduty  Fans 

Bulletin  FG-1 01  Item  410 

T-A  Curb  for  Hyduty  Fans  Bulletin  TA-101  Item  411 

ELGO  SHUTTER  &  MANUFACTURING  CO., 

DETROIT,  MICH. 

Extruded  Aluminum  Shutters  Catalog  1160  Item  412 

Ventilating  Specialties  Catalog  56  Item  413 

HARTZELL  PROPELLER  FAN  CO.,  PIQUA,  OHIO 

Propeller  Fans  Bulletin  A-109  Item  414 

VaneAxial  Blowers  Bulletin  A-110  Item  415 

Dust  Fans  Bulletin  A-114  Item  416 

Air  Intake  Units  Bulletin  A-117  Item  417 

JENN-AIR  PRODUCTS  CO.,  INC.,  INDIANAPOLIS,  IND. 

Quiet-Tested  Power  Exhausters  Bulletin  58-B-2  Item  418 
Key  Line  Axial  Exhausters  Bulletin  60-AK  Item  419 

Key  Line  Centrifugal  Exhausters  Bulletin  60-CK  Item  420 
QT  Sound  Control  Curb  Bulletin  601 -SC  Item  421 

PENN  VENTILATOR  CO.,  INC.,  PHILADELPHIA,  PA. 

Fire  Vents  Bulletin  FY-R59  Item  422 

The  Lina  Roof  Exhauster  Bulletin  L-61  Item  423 

Ventilation  for  Fallout  Shelters 

Bulletin  CDB-10A  Item  424 


WATER  CONDITIONING 


ELGIN  SOFTENER  CORP.,  ELGIN,  ILL. 

Water  Treating  Equipment  Bulletin  615  Item  425 

Deionizers  and  Demineralizers  Bulletin  H4  Item  426 
Water  Filtration  Equipment  Bulletin  804  Item  427 

Water  Treating  Chemicals  Bulletin  551  Item  428 

METROPOLITAN  REFINING  CO.,  INC., 

LONG  ISLAND  CITY,  N.  Y. 

Duboth  Boiler  Feed  Water  Treatment  Item  429 

Vaporene  Water  Treatment  for  Air  Conditioning  Item  430 
Metro  EZ  Treat  for  Cooling  Towers  Item  431 

Corrodine  Steam  and  Return  Line  Treatment  Item  432 
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EMINEERINe  UBRARY  IS  A  VALUABLE  ASSET 


ing  an 
Heatini 
Solar  I 


Refrigerants,  Service  Hot  Water, 
a.  Steam  Flow,  Ventilation,  Warm 


mm  AIR  CONDITIONING 

by  S.  Konm,  J.  R.  CarroN  mmd  H.  0.  taratVbf 
Training  text  and  reference  book  on  reskIcBtial  air  ooa^ 
ditioning.  Cover.  Comfort  Conditions  —  Summer 
Weather — The  Sun  in  Relation  to  the  House — Methods 
of  Coolinf— The  Compressw  System  in  Packaged  Form 
— Fans — Duct  Systems — Distributing  Air  in  Rooms — 
Noise  Control — Heat  Gain  in  Houses — Designing  Air* 
Duct  Systems  and  Selecting  ^uipmeni  —  Operating 
Cooling  Equipment  —  The  Air-Cooditiooing  Industry. 
SM  Pages,  2M  IVwtrmloM,  ia.0§. 

WINTER  AIR  CONDITIONING 

by  S  Konso,  J.  R.  Csrrel*  and  H.  0.  RsrsHbsr 

Does  for  hydronic  and  warm  ait  heating  what  Summer  Ah  CondirtoitiHg 
does  for  cooling  Covers-  Temperature.  Humidity.  Wind.  Sun — Heat  Traoa> 
fer  and  Comfort  Standards — Reading  and  Drawii»  Heating  Plans — House 
Construction — Cakulaiing  Heat  Losses — Heal  Generation — Boilers  and 
Furnaces — Radiators  and  Convectors — Steam  Heating— Hot- Water  Heating 
—Warm- Air  Heating — Modulated  Heal  Delivery — Trends  and  Develop¬ 
ments  in  Heating  S40  Pages,  3M  Illustrations.  M.00. 

COMBINATION  OFFER 

Both  of  the  above  Air  Conditioning  books,  tIS.M. 


FIRST  CUSS 

PIRMIT  tSO.  U 
NiW  TORR.  N.  Y. 


DESIGN  01  HEATING  AND  VENnUTMfi 
SYSTEMS 

by  F.  W,  Hatabimoa 

96  full-page  charts  solve  proUems  of 
beating  and  ventilating  involving  load 
determination,  duct  design,  fwnel  hmting, 
solar  heating  and  combustion  anah^is. 
Companion  book  to  Design  of  Air  Con* 
ditioning  Systems  Same  methods  to  ex- 
tiain  and  solve  problems  are  used.  329 


tOMWMTIOII  9FHI 

Both  lA  th«  above  books  bf  Prof.  F.  W. 
BnScWnson,  $14.99. 


nnmrtB  umtooi 

6nlargad  Saeoad  Editiea 
by  Forratf  R.  Uadssy 
Written  hy  a  pipefitter 
lor  pipefitters.  Covers: 
**ipe  Bending  —  Screwed 
<)ffseu  —  Mitered  Joints 
—  Dimensions — Screwed 
Fittinp  —  Butt  Welding 
Fittings  —  Flanges  and 
Flanged  FIttinga— Solder  Joint  Fittings— 
U-Bolta — Spacing  of  Hangers — Water  in 
Pipea  Pipe  Expansion — Identificatioii— 
extents  of  Tanks  —  Valves  —  Plastic 
Pipe  —  Metals  —  Steam  —  Mathemat¬ 
ical  Data  —  Measures  —  Conversioo 
Tables — ^Trigonometry — Field  Layout  of 
Angles  —  Dictionary.  416  Pagaa,  249 
DinstraHona,  $6.99. 


PIPEflllERs 


DEOOH 


START  BUILDINR  YOURS  TODAY 


vemhminb 


rQSDiTlONiNG 


fiLJTiNb  J 


SYSTEMS 


‘rE'^s 


DESIGN  OF  AIR  CONDITIONING  SYSHMS 

by  F.  W.  Hutebimoa 

IIS  full-page  ebarts  solve  problema  of 
air  cooditiooiog  system  design  involv^ 
cooling  load,  duct  design,  paj^hrometrics. 
aolar  energy,  comfort  cooditiooing,  panel 
cooling,  etc.  For  each  chart  the  engtneer- 
ing  and  mathematical  background  plus 
dMgn  example  and  solution  are  given. 
S36  P^aa,  119  DhH.,  $9.09. 


NANDBOOK  OF  AIR  CONDITIONING, 

HEATING  AND  VENTIUTING 

Editsd  by  CtHferd  Struck 

Completely  new  book  containing  thousands  of 
facts,  figures,  data  and  principle;  hundreds  of 
charts,  tablm  and  maps.  Answers  problems 
you  face  every  day  in  your  work.  Subjects 
treated  thm-oughly  mclude:  Air  Conditioning 
Air  Handling,  Building  Heal  Lon,  Climatic 
Data,  CombiMion,  Degree- Days,  Dual  Duct 
Design,  Dust  Collection.  Fuel  Estimating, 
High  Velocity  Air,  Mathematic,  Motors,  Pip- 


Air  Heating,  Terminology  and  a  Complete 
cron  index.  1094  Pages,  7%”  x  10%',  S9t 
Charti,  Maps,  lUan.,  Sit  Tables,  $15.99 
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LOOK  OVER  THIS  LIST  OF  “BEST-SELLERS 
CHOOSE  THE  OHES  YOU  NEED  TODAY 


INDOSTRIAL  HEAT  TRANSFER 


Charts 


^  F.  W.  Hufekimon 
Provides  123  time- 
•aving  working 
tro{dis  for  the  direct 
•olution  of  most 
rommooly  enoount- 
®rod  problems. 
Oiaphs  are  equal  in 
■ccuracy  to  the 
at  Ions  from 
which  they  are  do- 
rived  and  help  elim¬ 
inate  errors  in  calcu- 
J*tto^33d  Pages, 
and  IDah,  $7.M. 


DESICN  Of  PUMBINC  MO  BRIHUCE 

syitem: 

by  L.  BlMdsrnMum 


Detailed,  illustrated  guide  covering  mod¬ 
ern  plumbing  practice  and  design.  Bask 
problems  as  well  as  modem  reedalired 
topics  are  discussed.  328  Paass.  281 
nha.,  $7.00. 


EuiD  now  m  piPEi 

by  C.  H.  McClaia 


METIOOS  OF  JOMING  PIPE 


How  to  strive  problems  involving  the 
TOW  of  liquids  and  gases  throu^  pipes. 

to  handle  viscosity,  friction,  heat, 
and  ot^r  factors  expressed  in  various 
dimensional  sy^ms.  Worked-out  prob- 
kms  show  TOpUcaLi^  tri  jMinciples.  124 
P*fes>  18  Ulus.,  $4.00. 


byJ.  E.Yerk 


Ilie  UHM  detailed 
information  avail¬ 
able  on  standard  and 
^Mcial  joinU  for  all 
types  of  metallic, 
glass,  tile,  plastic  and 
coma^  pipe.  Data 
on  joints  designed  to 
take  iq>  movement 
due  to  expansion 
and  contracti^  234 
IDm.,  $4J0. 


FOn  oil  MANIU 

by  P.  F.  Sdimidt 


Propoties,  selection,  storage,  hnnHim. 
and  burning  of  all  grades  of  fuel 

uniform  quaUty.  efficient 
orabustion,  maximum  value.  Additives. 
treatmCTts,  troubles  and  remcKJies.  174 
- ,  34  tables,  $5.00. 


OIOII  TEMPEUnOE  WlTEI  SmEMI 

by  OwM  Sw  LIsbsrg 


SNOW  sanNG 

by  T.  Napisr  Adlam 


A  1  Jt  •  T.- 


Correct,  tested 
steps  in  planning, 
doHgning,  bunding 
and  operating  snow 
melting  systenw. 
Time  saving  charts, 
tables  and  graphs 
give  data  and  sun- 

mas.*  $5.00. 


A  complete  and  concise  exposition  of  the 
installatiOT  and  appli- 
CMITO  of  high  temperature  water.  Wntten 
by  the  designer  of  many  of  the  wtn-ld’s 
hugest  system^  For  ragineers,  operators 
and  owners.  224  100 


FLOW  AND  FAN 

by  C.  H.  Barry 


Cmw  moi^  air  throu^  ducts,  fan 
•cl^ion  ud  con^I,  duct  arrsuDSment, 
characteristics,  flow  omui^ 
&^c  data  and  methods  used  to  calculate 
***?®*^  information 


fim any  duty.  232 


$5 JO. 
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ElECTHCll  TEimiG  INI 
TIOOIIEIIIOOTING 


by  P.  T.  Graan 


eSu  S  correct  faulu  in  dr- 

— controllers,  motors, 
“•irormers  and  transmission  lines.  Field 
pnx^ures.  An  ideal  training  and 

**• 


PUNTIND 

PROCEU 

VENWUTION 


byW.C.LH«ii«H. 


Design  factors  and 
dbta  that  can  be 
applied  to  any  sit¬ 
uation.  Principles 
sre  clear,  logicaL 
Shows  how  to  esti- 
— mate  exhaust  re- 
— .r  a.  quirements  for 
oust  and  fume  produemg  processes, 
hot  or  cold.  Principles  of  general 
^tila^  and  bulk  materials  han¬ 
dling.  44$  Pages,  172  Dhis.,  $10.00. 


DESIGN  DF 
INDOSTRIAL 
EXIAin  SYSTEMS 


Complatalyravisad 
3rd  Bditioii 
by  John  L.  Aldan 


This  classic  text  on 
how  to  dreign, 
build  and  buy  m- 
dustrial  ex^ust 
■yttenu  has  been 
brought  up-tOKlate 
^  .  to  meet  modem 
^nd^  ot  industrial  environment 
Developments  and  advances  in  de- 
viM  and  techniques  described.  254 
Pnges,  137  DIm.,  $4.00. 


mount  ieiting 

by  T.  Napiar  Adlam 

Com- 

H«i*m^Development 
He«tinp--Th^  of 
^•‘hauon — ^Artificial  Heating  as 
Related  to  Bodily  Heat  Losses— -W 
Meuurment  of  Comfort— Determin- 
^  the  Mean  Radiant  Temperatures — 
imperature  Studies  in  Radiant  Heat- 
mg  with  Floor  Panels— Use  of  WaU 
and  Electricity 
Venting  and  Flow  Adjusting- 
for  Radiant  Heating— Areas 
^  &rfa«  TOTperatures  of  Radiant 
neat  Panels — ^Detennining  Panel  Pine 
^  Sp^  and 

^  ^  Conditioning— 
Procedure  in  in  Radiant 
Design.  504  33V^ 
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You  get  both  air  supply  and  exhaust  simultane-  sary.  Applications  unlimited  —  well  adapted  to 
ously  with  the  new  Clarage  TWINALATOR*.  closed  or  semi-closed  systems.  Can  be  provided 
Unique,  superior  dual  function  air  handling  for  with  heating  coils  and  filters.  Write  today  for 
all  types  of  buildings.  Definite  money-saving  ad-  Bulletin  552.  Clarage  Fan  Company,  Kalama- 
vantages:  Requires  only  one  opening,  one  motor,  200,  Michigan.  Clarage  sales  engineering  offices 
one  drive,  one  starter.  No  make-up  air  unit  neces-  are  located  in  all  principal  cities. 


pressure  regulator 

for  air,  steam,  freon,  water,  and  other  liquids 

•  Adaptable  to  a  wide  range  of  pressure-control  problems  involving  compressors, 
condensers,  pumps,  valves,  and  other  equipment. 

•  Interchangeable  pressure  elements  available  in  two  ranges:  —30"  Hg.  to  25  psi 
and  0  to  250  psi.  Equipped  with  calibrated  dials  for  control  point  setting  and 
sensitivity  adjustments. 

•  Linear  response  results  in  uniform  dial  calibrations  and  sensitivities  over  entire 
operating  range. 

•  Follow-up  movement,  or  “pneumatic  sensitivity,”  assures  extreme  accuracy  of 
control. 

•  Proportional  action;  simple  change  of  pivot  converts  from  direct  to  reverse  acting. 

For  complete  information,  write  for  bulletin  R-970.  Johnson  Service  Company, 

Milwaukee  1,  Wisconsin.  110  Direct  Branch  Offices. 
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PNEUMATIC  |M  systems 


DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  1885 


